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CHAPTER J. 
THE PROBLEM AND DEFINITIONS OF TERMS USED 
Since World War II there has been a rapidly growing 
interest in the psychological testing of seminary students, 
brought about by increasing concern for both the quality and 
quantity of clergymen needed in this period of extensive pop-
ulation growth. The accelerating rise in the number needed 
is complicated by the ever more complex task of the minister 
as he adds to his roles of preacher, teacher, administrator» 
pastor, and counselor. The increased use of psychological 
testing, ia general, has been noticed by i.hose charged with 
the recruitment and guidance of ministerial candidates, and 
they have looked to a technique found useful in other fields 
for help in their task. 
I • THE P ROBLEiv1 
The problem in using e:xi.sting psychological tests 
with seminary students is two-fold. First, are there ways 
in which clergymen differ from non-clergymen that can be ident-
ified by the test? Are the general norms applicable to clergy-
men, or should special norms be taken into consideration in 
the interpretation of the test results? Second, are there 
variables in the test which can di:f:ferentiate between the 
effective and the ineffective minister? 
Purp9se 2f_ the study. Since the Minnesota ~1ul tipha.sic 
Personal:ity Inventory is the psychological test that is most 
widely used in seminaries in the United States, it was the 
purpose of this study (1) to establish norms for Christian 
Theological Seminary that could be compared with general norms 
and with the norms of two other studies, those of United Pres-
byter:i.an and Southern California School of Theology seminarians~ 
to help answer the quest ion of how clergymen differ :fr<.>-m nor,-
clergymen and whether special norms need to be taken into con-
sideration in the interpretation of M!·ff'I protocols with sem ... 
inary stude;,1ts; and ( 2) to see whether there are variables 
measured by the JllIT'.1?1 which can differentiate between effect:Lve 
and ineffective ministers and/or predict ministerial effective-
ness as measured by (a) academic success as shown by .grade 
point average for two semesters of seminary work, {b) ratings 
by the £aculty and (c) ratings by fellow students, both using 
the Ministerial Effectiveness Rating Scale. 
~~~~-~ ~-~ ~-~ 
~rtance of the _:;tud}'._· The problem of selection and 
3 
guidance of the ministry is a crucial one for the church, and 
one that is neither new nor newly recognized. Two quotations 
from other centuries sound as timely today as then: 
Synod of Philadelphia, 172.3: ttThougb we are satisfied 
as to his piety and Godly life, yet we think he wants nec-
essary qualifications required in the Word of God for a 
gospel minister, and therefore advise him to continue in 
the vocation wherein he is called and endeavor to be use-
ful as a private Christian." 
General Assembly 1839: "The General Assembly feels it 
to be of unspeakable importance~ that weak, ignorant. and 
imprudent men should not be introduced into the ministry. 
such men, tho' incapable of doing much good even if pious, 
yet may do illllTiense mischief to the cause of true religion, 
and only serve to bring the holy ministry into contempt. 
a result against which we are repeatedly admonished in the 
sacred Scriptures. It is not enough to increase the num-
ber of the clergy. The church's wants cannot be supplied 
by merely multiplying the number of ministers, unless they 
are well qualified for the duties of the sacred office. 
Indeed, the greater the number or unsound, or ignorant min-
isters, the greater the injury to the church."l 
Furthermore, from the viewpoint of the ministerial stu-
dent himself, it is of vital importance that any weaknesses 
and limitations be recognized early and proper steps be taken 
to overcome them. If he should be a really unsuitable candi-
date for the ministry, he needs to be guided into other areas 
lclifford E. Davis, Guide !£!_Counseling Prospective 
Church workers, General Procedures (Pittsburgh, Board of Christian 
Education, United Presbyterian Church U.S.A., 1964), p. 3o 
of work before spending several years of preparation for a 
career in which he can only find failure. 
It is in order to accomplish this double task of serving 
the needs of the church and of the ministerial candidate that 
the seminaries have turned to psychological testing as one among 
several useful tools, to be used along with grades, interviews, 
and recommendations. Each one of these has its strengths and 
weaknesses, and any one or two alone are not sufficient. Indeed, 
it was the recognition of the inadequacy of the last three that 
led to the development and use of psychological tests. These 
tests, in their turn, also have their limitations, and prob-
ably should never be used as the sole basis for accepting or 
2 
rejecting a student. This £act must be recognized so the tests 
will not be misused. It is in part the improper use of psy-
chological tests that has led to the present widespread crit-
icism of them. 3 So it is very important to know as clearly 
2Robert C. Nichols and John L. Holland, 11The Selection 
of High Aptitude High School Graduates for Maximum Achievement 
in College,:: ~onnel_ and Guidance Journal, XLIII, (September, 
1964), pp. 33-40; ~ ~ription gf the folle.ge Board Scholastic 
Aptitude~ (Princeton, N. J.,. College Entrance Examination 
Board~ 1963), p. 5. 
3..;ames R. Barclay, "The Attack on Testing and Counseli.ng,r: 
Personnel and Guidance Journal, X.LIIl, (September, 1964)~ pp. 
6-16. 
5 
and definitely as possible just what each can and cannot do. 
Anything that can contribute to that end is important9 
At the time that this study was undertaken, Christian 
Theologi.cal Seminary ivas using as its entrance battery of 
tests~ under the supervision of the Bureau of Clinical Services 
of Butler University~ the Calirorni.a Test ££Mental Maturitl~ 
short I-i'orm, 1957; the Guilford-Zimmerman T<.u11;eerament Survez:; 
the Xuder Preference Record, Form C; the Conservatism-Radical-
--- ---
ism Ooinionaire, Form J; and the f:he~logical §chool Invento_!E· 
The Minnesota Multiphasic_Personality Inventory was adminis-
tered individually as special need for its use was felt irs 
counseling. 
In 1962-63, Dr. Duane Spiers was in the process of study-
ing the predictive validity of this entrance battery, using as 
criterion measures of ministerial effectiveness grade point 
averages~ peer ratings, faculty ratings, and ratings by leaders 
in the churches served by the students involvedo Knowing that 
the Mivi?I is used b}'· more semina.ri.es than any other psychoJ.ogical 
test with general norms, 4 it was £elt that a study o:f its e££ect-
iveness using the same procedures and therefore d.i,.rectly compar-
able, would be very valuables both in making decisions as to 
what tests to use for most effici.ency and for sharpening the 
~rinistry Studies Boafd Newsletter, April, 1962. 
6 
effectiveness of its use in counseling. 
The MHPI was originally developed in a psychiatric 
setting for diagnostic screening £~nd is widely used as a meas-
ure of nmerrt e.1 hea} th." It is generally agreed that a certain 
level of mental health is necessary £or effective functioning 
This study does not question the usefulness 
of the t.1MPI in indicating any student ·wbo may be seriously dis-
turbed and so referred for psychiatric examination, or in 
indicating those less seriously disturbed who are in need of 
counseling to lessen their psychological discomfort and to 
enable them to function more efficiently. This µsefulness is 
sufficient to justify its inclusion in the entrance battery of 
tests given by a seminary. 
Hmvever, the scales of' the MivIPI have been found to have 
mean:in9 w:!.th:'.n the normal range z.s well. Dependable relation-
ships have been shown to exist between demonstrated differ-
6 
ences in normal groups and certain scales. 
5.;ames Dittes, "Researcb on :le:rgymen 9 1' Religious Edu-
cation, 57, 1962, Research Supplement, p. 143. 
--- --
i::.. 0 George Schlager Welsh and ',:J. Grant Dahlstrom, Basic 
Readinqs on the Mil!PI in Psycho~:.?.2Y ~pd I4ed:icin~ (Minneapolis: 
utiIW_r.tlty ofM:inn~sota Press, 1963), p. 561. 
7 
The Eandbook7 gives personality characteristics found 
associated with various levels of the clinical and validity 
ical~ psychiatric, and college settings. The usefulness of the 
tMPI in counseling with nor~al pop~lations in college s~ttings 
greatly extended by the fin~ings reported in 1\ri ir':J:IPI 
-
CodeL·ooL £0:: Counselors. 8 
The ~~?I pool of 550 items h~s lent itself to the devel-
op:mcnt of over 200 other scales, c:lG\'en of which are nov.1 rou~ 
:fol. th.:; \;n::Lted ?:resbyte:r.ian Cburch, a.s promising for use in 
couuscling with seminary students, and included in normative 
~he ~??lication of a test valid for one ~opulat~on to 
a different type of group oft2n leads to serious errors of 
intcrpreto~ion. An earlier study by Bier of Catholic seminarians 
Univ-
8L. E~ Drake and E. R. Oetting~ An MMPI Code book for 
counselors U•iinneapolis, University of Minn;$ota Press P 1959) 
8 
had sbov.ri.1 that their mean profile on the M1''1PI was significantly 
cl:i.f"ferent from the mean of the general population. They scored 
abm;e the mean of the population on all nine 0£ the scales (Si 
was not included)~ and sign:Lf:IcantJ.y so at the oOl level on six 
o:f these~9 So Bier recommends the use of" modified norms as the 
minimum requirement for use of the rvrr~.1P1 with this group.. nA 
certa:i n elevation of the fvtlVIPI profile would be accepted as nor-
mal for this group~ and individual interpretation made upon 
this basis."10 
Davis found similar :results i.n his study of Presbyterian 
Seminary students, 11 and Fielder reports a mean profile :for 
students at Southern Califorrd a School of Theology that shows 
12 
the same tendencies. A more cletailed comparison will be made 
-----·---
9'-vl. c. Bier, nA Comparative Study of a Seminary Group and 
FOi..U Other Gxoups on the i•11.,1PI ~ 11 reprinted in 3asi':'._ Readings ~ 
• ,., h ~ d \'.,• ~ ' • ("«1 • .. • u . . ~-h.'£ r~'l~ ~ ~-~c ology ~ Nec~_cine: ~ i inneapoJ.is t n:::. vers2 ty o:f 
Minnesota Press, 1963)~ pp. 497-98. 
12oat1iel w. Fielder, !TA Nomothetic Study of the So·u:thern 
C::1.lifornia School of Theology Semi!:1arian 11 (Unpublished Doctor's 
thesis? Southern California School cf Theology, 1964):1 pp. 73-87. 
9 
later in this paper, but it was :felt that data from other 
geographical regions and other denominations were needed to 
indicate whether these norms are generally applicable to Prot-
esta.nt c1ergymen, or whether local seminary norms a~c needed 
fo:.r. trw specific seminary. The r-ossibility that the data from 
several seminaries could be pooled to form more i~clusive norms 
.. 
for Pro test ant seminary students tvc.s env:i.saged, and cou.1d be 
an important result of the study. 
~otbeses 0£ the Study. It was hypothesized that the 
same type of profile pattern found in the United Presbyterian 
an~ Southern California School of Theology normative studies 
of Protestant seminary students •,~'ould be found in norms dev-
eloped for students at Christian Theological Seminary, making 
imperative a consideration of this pattern in counseling with 
them, a.nd that it would not be sufficiently different :from 
the others to make the use of local norms necessary. 
It was fu:rther hypothesized that some o:f the clinical, 
research, and experimental scales of the MMPI would be highly 
enO'U9h correlated with ministerial effectiveness as measured 
by academic success, peer and faculty ratings, to have pre-
dictive valid:ity; that regression equations could be calcu-
lated which could predict at a significant level the grade 
10 
point at;ere.geP and the peer and faculty ratings on the Mil:?..-
is_!_':':r:i_~~ g.ffecti veness Ra_!ing Sc2.le :for tbe :::tudent, using his 
Th12 Christian Churches {D~ ::;ci;)Jes o:f CJ;:d.:"t) require 
from sem.inary befo:r2 ordination to the . . . ID1i11.Si:ry, 
and the Vethodist Church requires successfuJ completion of 
half the seminary course before ordination as a Deacon, and 
graduation plus two years of successful experience :;_n th2 pas-
torate before ordination as an Elder and admission to th~ =on-
fercnce. Ac.sf"3emic success is th2n ::t prerequisite :for beconing 
a minister. Therefore grade ~oint 2verage was include~ as one 
of th2 criterion measures. 
ligenca JS a prerequi~ite for good gradas an~ is highly cor-
related w~th ~cademic success. But other variahlGs enter in 
of simil~r intelligence. 
might measure some of the oar~onality variables inval,ad. 
?crson3lity enters dec~sively into effecti~aness in 
any vocation dealing ~ith people~ so one might expect a test 
a ce:rta5.n level of mental health :Ls necessary, it rem<:1i.ned c. 
11 
question whether any of the scales within normal range might 
have sufficient linear correlation with judges' ratings of 
effectiveness in the ministry to be ablero predict such 
ratings from raw scores on those scales. 
II. DEFINITIONS OF TERMS USED 
Ministerial e:ffectivenes·s. Unfortunately~ the question 
of an adequate definition of ministerial effectiveness is as 
yet an unresolved one. 13 The different roles involved in the 
functions of the minister require different cbaracteristicsp 
so a man may be adequate or better as a pastor, for example, 
and less than adequate as an administrator. For the purpose 
of this study, ministerial effectiveness is defined as (1) 
adequate academic achievement, and (2) being rated as effec-
tive by fellow students and faculty members on the Ministerial 
Effectiveness Rating Scale. 
Grade Point Avera2e. Grades at Christian Theological 
Seminary are letter grades, but for grade point average each 
is assigned a numerical value: A = four, B = three, c = two, 
D = one, and F = zero. The grade point average is calculated 
l3oittes, 2.£· cit., pp. 142-44. 
12 
by finding the sum of the products of the numerical value of 
the letter grade multiplied by the number of hours credit for 
the course~ then dividing by the total number of hours credit. 
This quotient, carried to two decimal places, is what is called 
grade point average, or GPA. 
III. LIMITATIONS OF THE STUDY 
The study is limited by the limitations of the MMPI 
itself. Like other self-report instruments, the MMPI is influ-
enced by the ability 0£ the person to understand himself and 
by his willingness to respond honestly. With seminary students 
one can assume the ability to understand the questions, and 
with many~ indeed, the ability to understand the nature of 
some of the questions and to respond in such a way as to give 
a favorable or unfavorable picture of himself. Fortunately, 
the MMPI contains the validity scales, which give some :measure 
of test-taking attitude and so afford a rough check on the 
validity of the resulting profiles. 
Another limitation is that the multiple regression and 
correlation analyses are with the various scales of the MMPI 
taken discretely, whereas personality is too complex for 
measurement by single scales. English and English define 
personality as the "pattern of motivation and of temperamental 
13 
or emotional traits of the individual (in contrast to cognitive 
traits and ability) 11 and ''the dynamic organization within the 
individual of those psychophysical systems that determine his 
unique adjustment to his environment. (G. Allport)nl4 Long 
experience with the MMPI has led to increasing use 0£ profile 
patterns, leading to the publication o:f 11Codebooks" for help 
in the interpretation of some of the more frequently round 
15 complex patterns. Later studies may find certain patterns 
to be more valid predictors than these scales taken singly. 
It should, of course, be kept in mind that the fv1MPI 
was not designed to predict grades or ministerial effective-
ness as measured by peer and faculty ratings, but to do so 
would be an extension of its usefulness. 
The matter of criterion measures of ministerial effec-
tiveness is a thorny question which has plagued research in 
this fiel~~ and must be recognized as a limitation of this study. 
Dittes, indeed, raises the question as to whether, faculty and 
peer ratings based on observations made in the seminary com-
14fforace B. English and Ava Champney English, A Compr~­
hensive Dictionary 2!, Psycholo2ical ~ Psychoanalytical Terms, 
(New York, Longmans, Green and Co., 1958), p. 382. 
15orake and Oetting, .2£· £!!.,PP• 10-11. 
14 
munity, are not rather themselves predicto::.:- variables, 11bc.:i.sed 
on a large and uncbecked theory held by the :raters as to ·what 
makes an effective clergyman. 1 ~16 Admittedly, the :faculty 
raters had to call on their ovcrn past experiences and intuition 
in trying to rate the students invol~ed in the study on the 
Ministerial Effectiveness Ra.ting ?c.a~~-· Student ratings were 
often made on the basis of acquaintance at the seminary, in 
car pools~ and in general, rather than on the basis of obser-
vat ion in their parishes. Furthermore, ratings made .for: the 
Spiers study by leaders of the churches which the students 
served as pastors "had a 'halo effect' and thus a restricted 
range. This was even more evident in the field work Latings 
received for the crossvalidation group. In some cases com-
ments were written on the form that the raters didn't want to 
mark their student minister dovm in any area because they bad 
not known him long enough. The ratings ·were not very di scrim-
inating and did not distinguish sharply between the better or 
, . . 17 poorer performing stucent m1n1sters. 11 So the church evalua-
-----
16Dittes, ££·cit., p. 158. 
17ou.":lne E. Spiers 2 "A Study o:f the Predictive Validity of 
a Test Battery Administered to Theological Students$" (unpublished 
Doctor ts Thesis, Purdue University, West Lafayette, 1965), pp. 
109-10" 
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tion ratings 't'iere not included in this study. Hovmver 11 af"cer 
all bis criticism~ Dittes suggests for the measurement of the 
criterion, ''Ratings or nominations or reports of behavior can 
be obtained from laymen, colleagues and peers, supervisors a.nd 
church superiors, theological faculties and from clergymen 
themselves, o:i: by independent observers. 11 18 So he hirn.sel.f 
suggests nothing better. 
Tbe question of whether these ratings should be along 
a single good-bad continuum, or along several dimensions of the 
criteria has not been settled. Do different variables enter 
into being an effective pastor, an efrective administrator~ 
and an effective preacher? Should several scales be used £or 
rating the various aspects of the minister's functioning? One 
study has seemed to indicate that halo effect, in that raters 
tend to rate a person high or low on all or most items without 
much discrimination 11 operates to such an ex·tent that a global 
rating is preferable, 19 so the ratings on the different items 
of the MERS have been averaged to gh1e one over-all score for 
a global rating. 
T.he validity of the Ministerial Effectiveness Ratin.2, 
Scale is 11 face validity," based on its content and manner of 
18n·t..,,. . ..,,. 1 6 1 1 i.es, 9£. ~· , p. - ...... 19Ibid .• 9 p. 157. 
16 
construction. Spiers has suggested that the MERS needs fur-
ther refinement if it is ·to be used in later studies, since 
item to about rive points, and that factor analysis might 
reduce the num'Jer 0£ items .rated .from the se9enteen presently 
~ ~ ~ 20 
1.UC.LUG8d. 
The literature related to the problera will be reviewed 
in the next chapter. The plan and methodology of the study 
will be described in Cha!)ter III, 1r~hile the results will be 
present8d in two chapters, norms in Chapter IV, and correla-
tions, regression equations and crossvalidation in Chapter v. 
A summary~ conclusions, and suggestions for further research 
will be gi ve-n in Chapter Vl. 
CHAPTER II 
REVIEW OF THE LITERATURE 
A. vast amount of research has been done on the Minne-
sota Mult:i.phci.sic Personality Inv~H'ltoryp most of which is 
beyond the purview of this study. In this chapter that part 
of it which has to do more specifically with clergymen or sem-
inary students, and which seems more pertinent to this par-
ticular study, will be conside:redo As a background for this, 
a little of the history of psychological testing in Seminaries 
seems appropriate. 
I. USE OF PSYCTfOLOGlCl.\L TESTS IN SEMINARIES 
!:!i._sto:ry. Theological schools have been using psycho-
logical tests in one form o:r another since about 1921, accord-
ing to Billinsky 1 s report to the A..mericarA Association of Theo-
logical Schools in 1956. He felt that little progress had been 
made for several important reasons : 
First of all, testing in our theological schools has 
been handled by men whose training in psychological meas-
urments and statistics was either very poor or completely 
absent. Furthermore, many of those men were younger men 
with limited pastoral e"'~rience and lacking realistic 
interpretat:ton of the ministry. Secondly 9 the tests that 
18 
had been used were standard tests often poorly selected 
and as £.ar as I know none of these tests were ever val-
idated for the purpose for which ·they were used in our 
theological schools. ThirdJ.y, the battery o:f tests ad-
ministered to our students t·:2,s changed so frequently :i 
often for no valid reason, that it became impossible to 
accu .. rnula.te correlative data O\-'er a long period of time. 
Fourthly~ there has never been i1•ade a serious intent to 
b:ring together all those who are interested in testing 
th(~ological students for a series of workshops wh8re the 
information could have been freely exchanged and corre-
lated. Fifth, there has never been a serious follow-up 
study of the students tested in our theological schools, 
in order to discover the ~alidity of our interpretation 
of our test results or our predictabl~ · success or fail-
ure and of actual performance of the stude~t, not only 
in the seminary but also in the pastorate. 
The first move toward genera.1 discussion of the use 0£ 
tests and the sharing of results was made by the Department 
of the Ministry of the National Cot.rncil of Churches in 1954. 2 
A letter was sent to 107 theological schools listed in the 
1950 Bulletin of the American Association of Theological 
Schools asking for information on ho;;•; they used tests to 
discover and enlist students, to screen out undesirable or 
unpromising applicants, and as an aid to counseling. Eighty 
schools repliec1 ~ of whj ch fifty-three r2ported using forty ... 
1.John M. Billinsky, "Using the Results of Testing~n 
Bulletil?.. of the AA.TS, 1956? 22, pp. 135-·6. 
2Elmer G. Million, npsychological Testing in the Semin-
aries," Bulleti~ ~£the AATS~ 1954~ 21, pp. 85-96. 
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six different psychological tests. Tvmnty other schools 
recorded 2.11 interest in using them. A fer.v seminaries 't·.rere 
using them :Co:r screening purpos.~s) but most said they 1verr~ 
using them £o:r counseling purposes aft2r admission. There 
were three major patterns of ad!:linistration and use:; wbere a 
sem:i.nar.y assumed complete responsibility for developing and 
administering its tes:ti ng program, t•.Jhcre a partnership e::.dsted 
betw·een a college or university and a seminary$ and where a 
seminary cooperated with a denominational program. Froyd 
summarizec, nconsiderable actb.dt:rj great diversity, .tLtgged 
individualism, and almost no cross-conrmunication -- these are 
the general characteristics of the testing program on the sem-
• ., 1 1!3 1nary .Leve . 
A Consultative Conference under the auspices of the 
D t + r "'.··,he Ministry of the Natior-al , ..... ounc1· 1 o_-f c·hurch""'s epar men" o:: ., . •1 ,,., .u _ "" 
in 1955 as~ed Educational Testing Service of Princeton~ New 
Jersey, to begin a study of testing as related to the minis-
try, to evaluate tests already in use, and to undertake the 
development 01~ a. test for use tr.ii th theo1ogica1 stuc~ents. This 
was begun in 1956 under the directorship of Frederick R. 
-\1.c. Froyd, 11Pretesting for the Ministry,° Christian 
Century, .June 27, 1956, pp. 769-70. 
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Kling, 4 and resulted in the Theological Sch?ol Inventory. It 
was first used on a trial basis in 1958, then administered in 
twenty-eight theological schools in 1959 to establish norms10 
Christian Theological Seminary was one of these twen.ty-eightn 
In 1960 it was made available to all theological schools§ It 
is designed to evaluate the strength and type of motivation 
which attracts persons to the ministry. 
A very important outgrowth of this activity was the 
rormation of the Ministry Studies Board in 1960, with the finan-
cial support of Lilly Endowmentp Inc.~ or Indianapolis. Four 
of its eleven trustees are nominated by the Department of Min-
istry, Vocation, and Pastoral Services or the National Council 
of Churches~ and four by the American Association of Theolog-
ical Schools~ The other three are elected at-large by the 
trustees, and the eleven represent many different denomina-
tions. Harry Dewire became Director in 1960 on a part-time 
basis~ but this year, 1965, a full-time director is being 
appointed. 
That this development has great significance for 
psychological testing in seminaries is evident from the state-
4Frederick R. Kling, 11A Study of. Testing as Related to 
the Ministry~u Religious ~, 1958, 53, pp. 243 ... 3. 
ment of purpose of the Ministry Studies Board~ as found in 
its PJO~gectus: 5 
To conduct~ stimulate, and promote research on any and 
all matters relative to the improvement of pro:fessional 
leadership in the churches and initiate or sponsor pro-
grams of this nature which may be referred to it by the 
denominations 9 theological schools~ or foundations. 
To promote the development of tests and other techniques 
designed to aid in the identification, guidance, selection~ 
and evaluation of ministerial candidates. 
To assist in the collection and dissemination of informa-
t:i.on bearing on tests and other research techniques used 
in the guidance$ selection, and evaluation of ministerial 
candidates. 
To conduct programs of training and instruction on the 
use of such tests and techniques. 
To consider ways and programs in which tests and tech-
niques can be used in reference to ministerial candidates 
an<l where necessary, to execute the same. 
As a part of its work, the Ministry Studies Board~ in 
1961~ sent survey forms to 115 accredited and associated sem-
inaries in the American Association of Theological Schools. 
The statistics on the 108 returns received in time to be re-
ported in the Newsletter~ April 9 1962, are £ound in Table I. 
The figures for the 1954 survey are also included for compar-
ison. Of the 108 reporting~ nineteen used no test at all~ in 
Ohio. 
TABLE l 
PSYCHOLOGICAL TESTING IN THEOLOGICAL SCHOOLS 
Total number of seminaries 
Number of reports returned 
Number of schools using tests 
Number of schools using no tests 
Total Number of tests used 
Largest number of tests used by ~in9le 
school 
Number of schools using only one test 
Average number of tests per school 
1954* 
107 
80 
53 
27 
46 
8 
10 
3.3 
22 
1962** 
115 
108 
89 
19 
72 
11 
10 
3.7 
*Million, ~ Bulletin, 1954. **MSB Newsletter, April, 1962. 
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the majority of cases because they knew 0£ no test in which 
they had sufficient confidence, or had no one trained to carry 
on a testing program. The eighty-nine schools using tests 
were using seventy-two d::i.f'.fe:rent tests: thirty different per ... 
sonali ty inventories, twenty-five different achiE:nH:~ment tests, 
and seventeen different vocational and interest tests. The 
thirteen tests used in five or more seminaries, with the nw:n-
ber of schools using each, are listed in Table II. It is 
worthy of note that the MMPI is the one used by the largest 
number, or fifty-eight percent of the schools using tests. 
Four other returns were received later, and a mimeographed re-
port in December listed 112 schools~ with ninety-two using 
tests. Th€ Theological School Inventory was listed as being 
used by fifty-six seminaries. 
There was evidence of considerable shift in the choice 
of tests used from 1954 to 1962. Thirty-two seminaries indi-
cated that they had made changes in their selection of tests 
during the previous :five years. In nearly every casei> the 
test discontinued was replaced by one similar, as the Bern-
reuter Persona.li ty Inventory being replaced by the Mi.,lPI" Some 
-- , _____ 
------·------- -------- -~----
of the tests listed as being used are used as part o:f an en-
trance battery~ while others are used only where special 
TABLE II 
MOST WIDELY USED TESTS IN 1962* 
Test No. of 
Schools 
Minnesota Multiphasic Personality Inventory 52 
Strong's Vocational Interest 28 
Standard-Objective Rorschach Test 17 
Miller Analogies Test 15 
Graduate Record 15 
Ohio State Psychological (all forms) 14 
Guilford-Zimmerman 13 
Califoroia Mental Maturity 9 
Bernreuter Personality Inventory 7 
Thematic Apperception Test 7 
Allport-Vernon Study of Values 5 
Wechsler Adult Intelligence 5 
Otis-Hennon-Nelson 5 
*MSB Newsletter, April, 1962. 
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Percentage 
58% 
31% 
19% 
17% 
17% 
1{1% 
15% 
10% 
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problems or needs arise. 
Seventy-two of the eighty-nine schools using tests admin-
istered them at or shortly after admission. About sixty per-
cent of the schools indicated that they used them for counsel-
ing purposes only. Only nine indicated that they used them 
solely for screening, and the twenty-seven others used them 
for both counseling and screening. 
r.vnile some o:f the increases may be due to the larger 
number of seminaries reporting, one co:ln agree with DeWire's 
observation, t1It is apparent that psychological testing has 
d • i . . 6 become standard proce ure in sein nary train::uig. 11 
Attitudes towar~ testing. Attitudes toward the use of 
psychological testing have ranged from hostile to tolerant to 
enthusiastic. In the early years it was often seen as a con-
flict between the psychological test and the Holy Spirit,. If 
a man was called of God, who could question it? In another 
vein and spirit, Hiltner in 1957 maintained that psychological 
tests in unskilled hands are reduced to gadgets; it has not 
been demonstrated that tests peculiar to their purpose are nee-
essary for ministerial students; if tests are for "screening 
6.rv'.!inistry Studies Board Nelvsletter ~ April~ 1962. 
out,!! why not use general tests; faculty skill in using these 
tests may be no more valuable than his increased skill in 
interviewing and related techniques. 7 To which Saunders re-
plied that it seemed premature to quibble over whether to use 
special or general tests, and that such techniques as the inter-
view have not been shown to surpass tests in validity. 8 
This type of questioning is not limited to seminaries, 
however. Barclay, writing in defens~ of testing in the Per-
sonnel and Guidance ~ournal, September, 1964, bas to admit 
that there are valid deficiencies in present programs. 9 
Others question whether the implications o:f the "callH 
10 
mean that nreligious vocation" differs from other vocations, 
and Sweeney, writing on 11 The Morality of Psychological Testing 
of vocationss" takes exception to the practice o:f compulsory 
7seward Hiltner, 11?sychological tests for Ministerial 
Candidates," J. Past. Care, 1957:1 11~ pp. 106-8. 
8 c d d S C W bb tA 1 D.R • ...,aun ers an •• e , 1 Rep y to Dr. Hiltner$11 
J. Past. ~' 1957, 11, pp. 108-10. 
9 James R. Barclay, "The At"'cack on Testing and Counseling--
An Examination and Reappraisal, 11 The Personnel and Guidance 
Journal, 1964, 43, pp. 6-16. 
10 J. o. Nelson, 11Vocation, Theism, and Testing 9 " Pastoral 
Psychology, 1959, 89, pp. 33-40~ 
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,,, ' 11 cestu19. 
In its Prospectus, the Ministry Studies Board still has 
to say~ 
~here are mixed reactions to the use~ relevance, and 
effectiveness of psychological testing for ministerial 
candidates. Because the spiritual implications of the 
profession are considered both valid and basic, there is 
an understandable resistance to the indiscriminate use 
of tests. On the other hand, if tests can help in the 
process of evaluation and guidance and otherwise increase 
our understanding of the ministry, they should not be 
d:l scm.mted. 
Among people deeply involved in using psychological 
tests with ministers, as were those attending the Con:ference 
on the Guidance of Ministerial ':and:i.dates in Columbus, Ohio, 
May 10-13, 1965, the question of whether psychological tests 
should be used for screening 9 or for counseling only, is still 
a live issue. There was some feeling that screening out the 
brilliant misfits would lead to sa£e mediocrity. That no psy-
chiatrist 1t1ould have passed St. Paul was mentioned several 
times. The usual :formula seemed to be, "we don't use tests 
to screen~ but to guide. 11 Indeed, a recent intensive :follow-
up study by Harrower, using intelligence and "positive :mental-
heal th potential" as measured b~r a battery of psychological 
11Robert Howard Sweeney, c. s. c., National Catholic 
~!:_ti2E, Association Bulleti~, August, 1964. 
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tests 9 shows these to be meaningful when compared with excel-
lenca o:f performance in the ministry, but she also says, 110n 
the other hancJ, it would seem that psychological tests and 
our concepts of positive mental-health potential give no clue 
as to ivhich students v.rill voluntarily withdraw 9 decide on a 
teac~ing career in the religious field, enter a different 
denomination, or leave the ministerial field completely."12 
Davis put :it succinctly, "But there i.s a human factor which 
cannot be rr:easured, and a divine factor which cannot be 
:i.gnorec."13 
II. RESEARCH 
The amount of research on seminary students has perhaps 
been in proportion to that on other groups, and is increasing 
with the in1petus of the Ministry Studies Board and the wide 
use of psychological tests in seminaries. In 1962, thirty-
nine of the theological schools surveyed indicated that some 
12Molly Harrower, "Mental Hea1th Potential and Success 
in the r>'linistry, 11 Journal of Religion~ Health, Vol. 4$ No. 1, 
October t 1964, p. 58. 
13clifford E. Davis in an address to the Conference on 
Guidance of Ministerial Candid.:\te.s, Columbus, Ohio J May 12 ~ 
1965. Permission to quote secured. 
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sort of study had been undertaken or was under way, according 
to the April MSB Newsle~r. ::rn about September, 1965, a com-
pr.ehcnsivra bibliography of more tl~an 700 titles of' books) art-
to research on 
clerqymen, produced jointly by the Board of Theological Edu-
cation of the Lutheran Church in America and the Ministry 
14 
Studies Board, i.d 11 t.·e nubl:isbe'~. The hm most recent 
issues of the Newsletter ment ionc·(~ ~;e\ieral interesting studies 
presently under way. 
;):J.ttcG, however, writin9 :I.n 1962 about research on 
clergymen, was quite critical of most of the research done 
to ttat time. 11There has, regz:-ettably 11 not yet developed 
from research activities to date any firm set of trustworthy 
an~ important conclusions. It appears, after a review of 
studies in this field, that most research has proceeded to 
collecting data and drawing conclusions without first solving 
important metho~ological problems. Conversely, the research 
wh~ch has most successfully tackled the methodological prob-
lems hae not yet applied the methodology to a full-blown 
14 
- ~<obert J. Menges and James E. Di ttes, P!:-ycho];?_,0:.:...~.al 
Studies of Clergymen: Abstracts of ~esearch, Thomas Nelson 
------~ - ------ ,·~-. - . 
anc ~:ons, to be published about S..:;ptember 1, 1965. 
s ... ~ t.tcl~/ • For example, perhaps the s~ngle most successful solu-
ti.on t·? the p1:oble:;! o:C d<::v~lopJ.n9 a criterion :for e:E:Cective-
acss has bean accomplished in a ~tu~y which has u3eJ ~ total 
~ e: 
I .c.·.te'~n, 1<.1';4';· ;,.L::> -~ t · ··1 - '" ·- · · -
, _ .... ~ ""~ . ;· .. G .:-.:on· J..nues, " :r ·cne rut;:LJ.-
i ty o2 bo:.:::co·.1ing secondhand mea.:;;u:i:es :f:colil ot'Ler resea.:rch p:rob-
lerns anc other areas of research we:i'.'e not apparent on the 
a pr i.o:r i grou.rL'.s just argu.ec~', it v.-ould quic~<.ly become apparent 
empirically by a survey of rese~~ch findings actually renorted. 
These conclus~ons oresent a discouraging parade of neg~tive 
rcsuJ.ts 7 no :relationship bet·ween th:: prediccor and cd.terion 
a measure of iutelligeace proves prGdictive of seminary 
, ;:, 
grades. n ... 1., 
Eli: lists three major di:f.ficul'ties with most current 
research: 
. • . l-'. .(,. . ·1 .. Short-cut cr~ter1ap in W11icn cer.a1n eas1 y available 
----w eEti.mates of s;ome kinds of performance are used--the 
clc::.ssic e:,.,.~ample being grade poi~1t averages--wi thout c-.ny 
&ttempt to validate as to whether this is related with 
-------~·-·--
15 
:a:mes. E. Dittes, 11 Research on Clergymen,H Religious 
Educa·~-~::?E_, 1962, 57, Research ~.:.u.pplcment, pp. 141-2. ------·------· 
p. 145. 
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actual performance criteria in the field. 
S:ingle dimensional criteria,_ in which it is assumed that 
a single good-bad dimension is adequate to account for 
c.le:t·gy performa.nceo 
P:LckuJ?_ predictors, employed promiscuously because easily 
available~ without any praper introduction into the re-
search by way of theoretical expectations.17 
While admitting the validity of much of his criticism, 
it might be suggested that a. Hfir:m set of trustworthy and 
important conclusions" in this field are not usually easily 
arrived at, that readily available variables are the logical 
ones to begin with before trying for more esoteric ones, and 
that negative results may contribute to progress, as in trial 
and error learning, provided they are communicated and taken 
into account in future research. Indeedp it may be as impor-
tant to know what a test will ~ do as to knml! what it will 
do. Most importantly, additions to our knowledge in most 
:fi.o1ds come much more :frequently in small increments than in 
dramatic break-throughs, and these break-throughs are usually 
preceded by the long, patienv building-up of these small incre-
ments. With this in mind, some of the research done with the 
MMPI will be considered, first normative studies, tbeo pre-
dictive ones. 
17~., P· 155. 
Normative studies. One of the early and most thorough 
normative studies of the MMPI was done by Bier on Catholic 
seminarians in 1948. 18 Subjects for the study included 171 
seminarians from different geographical regi.onst 208 medical 
students, 121 dental students, fifty-five law students, and 
369 college students. The groups were equated to be compar-
able~ in that all studGnts were both Catholic and unmarried~ 
and all were of at least college level in education, giving a 
rough equation of intelligence. Even age was equated statis-
tically by a co,iariance technique. All groups scored higher 
than the mean for the general population, and the seminarians 
the highest of all, making them "the most deviant portion of 
19 
an already deviant population. 11 Seminarians scored above the 
mean of the population on all nine of the Ivfi\1PI scales, and dif .... 
:ferently from the other groups in six of the nine scales at the 
.01 level of significance. HovJeve:r, he found that the well-
adjusted seminarians di£f er far more :from poorly adjusted sem-
18 w. c. Bier, 11A Compe:,rative Study of Five Catholic Col-
lege Groups on the MMPI," Basic Readings _2!! the fviMPl ~ -Esx-
chology ~~ Medicinep G. s. Welsh and W. G. Dahlstrom~ eds. 
(Iviinneapo1ist Univ. of Minnesota P:ress 8 1956) pp. 586-609. 
19~., p. 593. 
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inari,~ns than they do :from well-adjusted medical$ dental, la.w 
and college studentso So he concluded, "Psychological adjust-
ment emerges as something basic transcending purely vocational 
lines •.• Th<a MlV'IPJ will serve as a substantially suitable 5-nstru-
ment in the testing of seminary adjustment because it is accom-
plish:i.n9 essentially the sam@ thing~ giving essentially the 
same di:fferentiation in the sem:Lnary group as it is in the 
others. n:20 However, he felt some modification essential P and 
proceeded to do an item analysis of the first 366 items. He 
found that 11 :f.our of the ten ;_terns which serve most to d:i.£:f~r-
entiate the seminary group from the others are sex items. It 
'ls perfectly clear that sex adjustment for the seminarians:> 
dedicated ~s they are to a life of celibacy, is a very dif-
f erent thing than .it is even for the unmarried groups compris-
ing the present study .•. The seminary group is differentiated 
:from the others because a certain number of items eithe:r do 
not apply to tbe group at all, or apply in a very different 
way :from that in which they apply to the other groups.:v2 l 
Bier reCOifu'1lended modifi.cation of content, and put out a mod:!.-
:f:l.ed form of the MMPI to be used '\,vl th Catholic semins.ria.nc i 
but felt that a minimum requirement would be modified norms, 
20~-b. d 
.:L._2:_·, p. 595. 21Ib'd • J_ • ' 
--
pp. 604-5 • 
in which " a certain elevation of the M!VlPI profile would be 
accapted as normal for this group, and interpretation made on 
this basis.n22 
In spite of the fact that Goodstein {among others) found 
the same general differences for male college students and rec-
om.."'ilended the use of new norms for university screening work, 
though considering reg:i.onal or local norms unnecessary, 23 
Welsh anc Dahlstrom do not agree. They write, 11However, the 
conculusion reached by several. of thesG authors that special-
ized norms ·r-lill have to be constructed :for these populations 
is not one with which we would agree. Our interpretation is 
that there are inferences whicb can legitimately be made from 
a speci.fied score value o:f an f.:!MPI scale regardless 0£ the 
rel at :tve frequency or infrequency o:f this score value in the 
group under consideration. A standard normative group forms 
the only defensible reference for score comparison. 1124 
22rbid. t p. 606. 
23r,.. D. Goodstein, "Regional Differences in MMPI Resoon-
ses among Male College Students, tt Basic Readings on the JY.iM.Pl in 
Psycho.logi ~ Medicine, G. S. Welsh and W. G. Dahlstrom, eds:-
{Minneapolis, Univ. of Minnesota Press, 1956) pp. 6574-8. 
24G .. s. Welsh and w. G. Dahlstrom, Basic ReadiOf;J,! on the 
MMPI i-.E.. P.~.xchology and Medi.cine. (Minneapolis, Univ o o:f Minnesota 
Press, 1956) p. 561. 
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Extensive work with Protestant seminarians has been done 
by Cl5:ffi:n:·d E. Davis 9 of the United P:rcasbyterian Church. Under 
bis d:lrect:ion a denomination-w:i.do program of testing for counsel-
ing on three levels has been set up, the local level, the pres-
bytery level, and the seminary level. On the presbytery level, 
the StI:o ~1q Vocational Interest Test, the Guilford-Zimrnerman 
Temoerament Survey, and the MMPI are administered by a proctor, 
and returned to the Off ice of the Church Occupations Counselor 
for scoring and interpreta.tion. The results are available for 
admissions comm:tttees at the t:i.me of seminary application. Used 
in the seminary itself are various projective tests, reading 
tests, and some portions of intelligence tests. 25 In his Guide 
for Counseling Prosp::cti ve Church Workers, wi.th :fts two supple-
--- -·---"' ..... 
nient s ~ 2.'.re found seminary norms for the Zullig~r Test_, the Dir-
ecto::: of Chr:i stian Education scale~ :for the Kude:r: ~:fere~~ce 
!3._~.££._rd, vocational Form D, and, in more detail, for the s.trOJ1$l 
vocat:i onal Int~rest Blank and the r.-NPI. For the latter tv:o, 
norms bave also been establish-Gd for seminary women, a.no 
National and Ecumenical r,1issions Workers, both men and women. 
25cliff6rd E. Davis, Gu:l.d~ for Counseling Pro.spective 
Church Workers, (Pittsburgh, Board of Education of the United 
Presbyterian Church, 1963) p. 8. 
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Davis uses the usual profile forms for the general population 
norms~ theti r~commends the use of phi.stic overlays on which the 
S?eci s.1 rwrms ha•.;e been drawn. A com~:iarison of these Presby-
terian Seminary Norms and those found for CTS will be made in 
Chapter IV. 
As nentioned in Chapter I, ~avis selected thirty-four 
of the ackHt :lor:.!31 scales listE!d 1.n the App:andix of the Hanel-
!?~ for study purposes, as gi\, :in.g p:::omise of usQfulr~ess -r;i th 
church populations, and calls them Auxiliary Scales. =hasa 
scaJas arG included in the present study, and comparison will 
be mada with the Presbyterian chose 
th:irty-four sub-scales, taken :?:::-om tlw longer 
Pa, ?~~ ~n~ Sc scales 2 and ~ncluded norms and profile forLls in 
his O.d.de for :ounse lirh! P:rosr.>ecti vc Church Workers. ~-- -- ·- """-- __ ,,__,_. --... ---- Ee :ts 
studying patterns of success and xailure of National and Ecu-
menical Missions Wor~ers on the Auxiliary scales. 
Vaybinger and Wise have made a longitudinal stu~y of 
part of the study, but the findings &re not yet 
·-----·---
26 published. 
?o" 
- John Vayhinger .and Ca:rrol1 Wise p A Psy_s~Qi~al S,tud'l 
of Theolog~ Students, to be published. 
31 
Jalkanen used a sample of one hundred Lutheran seminarians 
and compared their mean profile with the established ft]ll.!Pl 
norms for male college students. He round that the seminar-, 
ians were significantly higher on Hs, Hy. Pd~ Mf 0 anc ?a, and 
lower on D~ but not significantly so. 27 
Fielder made a normative study of students at South~rn 
California School of Theology, using the tests administered as 
an entrance battery since the establishment of the school in 
1956, that is, the Graduate Record Examination, the G'~ilf.ord-
Zimm12~man Temperament Survey, the Strong Vocational Interest 
Blank, and the Minnesota Multiphas:i.c Personality Inventory. 
on the ~'..1.:rx, he also made comp~rative studies of the mean pro-
files of narried and unmarried students~ of dropouts, failures, 
and tn.2 changes from entrance to graduation of one class. 28 
The norms for: the r.111.1PI found in his study will be compared with 
those found for Christian Theological Seminary students in this 
study·. 
-----.. -------· 
27_~ . .J. Jalk.enen, 11The Personality Structure of 
ians: The use oi Available I•JI1PI t1onus for Diagnosis. n 
lishe~ Maste~'s Thesis, Roosevelt University~ 1955) 
c- • 
:::ieminar-
(Unpub-
28oaniel w. Fielder, "A Nomothetic Study of the Southern 
California-, School of· Theology Sr ..mlinar ian." (Unpublished Doctor's 
Thesis, Southern California School of Theology, 1964) 
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't-vbile more detailed comparison will be made later, gen-
erally, considering Catholic and Protestant together~ compared 
.. 
with general norms and those of control groups, seminarians 
have high scores on K, Mf, Hs, Hyg Pt and Sc. Protestants 
tend to score la# on Si, which was not scored for the Catholic 
groupsv and to score higher on Pd and Ma than the Catholics. 
A "very general kind of interpretation" is made by Dittes: 
Seminarians appear moved by some sensitivity to and 
awareness of tribulations of the human situation. The 
Protestants might seem to be a little more active or 
":freer" in their response. However, an item analysis 
would be very illuminative. The Ma and Pd scales contain 
some items which could clearly be interpreted as a restiv-
ness under authority. I£ it happened that these were the 
items which were contributing to the high score among 
Protestants, this might be impressive evidence in favor 
of one of the theories ..• Catholic seminarians tend to be 
lower than Protestant seminarians anc lower than other 
control groups on Pd which can be labeled as unconven-
t . i · t 29 iona 1. y. 
Predictive Validity Studies. Studies of the predictive 
validity of the tvTMPI used with seminary students have been 
plagued by the yet unresolved question of valid criterion meas-
ures of ministerial success. As students, ministerial eArper-
ience is limited to student churches on a part-time basis. 
29Dittes, op. cj_!., p. 153. 
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Real measures 0£ effectiveness need to be applied after five 
to ten years in the :full-time ministry, implying an urgent 
need fo:c follow-up studies. However, as the possible rather 
than the ideal, measures used have included grade point average, 
faculty ratings, self ratings, and field work ratings. 
Although Dittes says that grade point average is the most 
used o:f 11 short-cut 11 criteria, 30 only one study of the corre-
lat ions of the sea les of the J\!'i.l\1?1 with academic average, :i.ncom-
pletely reported, and one profile analysis with honor point 
:ratio we:ce found. tvebb and Goodling made a study of test val-
idity in the Chandler School of Theology using two samples 9 
one of 220 students in their sixth or lower quarter, and the 
other of 136 entering students in the £all of 1953. The bat-
tery included the Ohio State PsycholOQical, the Cooperati.ve 
English Test, the Cooperat~ve General Culture ~$ the 
Guilford-Zimmerman ~mperament ~u:cvey, t_he Strong Vocational 
Interest Blank, the MM.PI, and college grade point average. 
-
The criteria used were average grades, grades for selected 
courses 11 and ratings o.f certain written work. The numerical 
values assigned were A = 40, B = 30, C = 20, D = 10, F = O. 
-------~---
301bid., p. 155. 
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In general it was :found that the average on the required 
courses had a higher correlation with test scores~ using 
Pearson vs r. 11For Sample I scores on seventeen scales o:f the 
ivIMPI and ten scales of the Guilford-Zimmerman were correlated 
with the first year average. Only one scale 1 Dominance on the 
:MMPI, correlated significantly with the criterion ( r = .14). 31 
One wishes more information had been given in the report~ £or 
more detailed comparison with the correlations found in this 
study. Tbe seventeen scales of the Mr"iPI used were not named. 
Thompson made a study of 140 first year students at 
three Lutheran seminaries, using the Ohio State Psychological 
~es_t_, the Strona Vocational Interest Blank, and the tv1MP1. 
Criteria measures were honor point ratio and a faculty rating 
scale. MMPI profile analysis showec lower grade averages :for 
student v-i:Lth elevated profiles than for those with "normaln 
5 1 1 ,. . , .: .r.": • 32 profiles, at the .O eve or s1ga~L1cance. 
31s.c. Webb and R. A. Goodling 11 urest Validity in a 
Methodist Theological School~" Educational and Ps~cholos.lical 
~urement, 18. (1958) PP~ 859-866. 
32J. s. Tbomnson, HA Study of qelationships Bet•Ne~1.1 
CG~ta:hi Measured Psychological Variables and Achievement in the 
First Year of Theological Seminary ~ork. 11 (Dissertation 
Abstracts, Vol. XV!~ No.10) pp. 1846-47. 
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Ratings have often been used, but studies using the 
MIViPI vdth tbem are few. Tv10 studies of Catholic seminarians 
are reported. Hispanicus 8tudied fifty seminarians who were 
giv2n a battery of tests and rated by faculty as to pros-
pP-cts for success. Significant agreement among judges was 
fouud. Those who were on the ·well-adjusted end of the M:!'1PI 
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scales were :r.ated higher. \'vauck used a sample of 207 
major seminarians, administering the Ohio State Psychological 
Test~ the !i:::der P:refe:renc~ Record, "t:he MM.PI, and the G:roue_ 
Rorschach, an'! having the faculty rate them on adjustment. 
-~· 
They i<<ere d:l.vided into groups on the basis of these ratings. 
The better adjusted group was higher on Depression and ?sy-
chastenia, though both groups were in normal range on all 
34 
M!v1PI scales. 
one study of Protestant seminarians using the !\IM.PI and 
ratings 11,ras found~ that of Webb a.nd Goodling, a companion 
study of the one using grade point averages referred to above, 
------
33::1. B. Arnold~ P. Hispanicu.s ~ c. A. Weisgerber~ P. F. 
DI Arey, sc;,eenin2 Candid~~ :f~. the Priesthood ~.9. the ~­
ig:i ous Life. {Loyola University Press, 1962) 
_..,, ___ .. _ ----
34L. Wauck, 11An Investigation into the Use of Psycholog-
ical Tests as an Aid in the Selection of Candidates of the Dio-
cesan Priesthood. n (Doctor's tn12sis, Loyola University~ 1957) 
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but using field work ratings. 1'he authors prepared a graphic 
rating .scale, scored with a ten interval key 9 containing 
eight scales. Six of these were constructed to parallel 
the content of the corresponding scales of the Guilford-
Zirmn,~rman Terrmerament Survey: Leadership, Emotional Sta-_,_ ___ _..,_ 
bility~ Restraint, Friendliness,, Sociability, and Objectivity. 
Two others 11 R~?sponsibility and Jud£.nnent, were added. Rating 
was done by the student's field \c>'Ork supervisor, usually a 
pastor or: district superintendent~ (~.:.:.ch student rated by only 
one pe1:son. They found t1no significant correlations between 
selected r111"·1PI scales and selected graphic rating scales. u35 
vlhich !Vlr>·'.iPJ. scales were i:selectedH :t or which graphic rating 
. d. t . ~cales 1 was not in 1ca ea. 
A third study in this same series using the same 
samples, but ui' ing faculty rating:::, did not use the Miti:PI. 
Hov;-~ve:c, it is unusuaJ. in that faculty :merr.h~rs rated students 
on four traits~ intelligence, il1terests appropriate £or the 
pastoral ministry, personality, and overall effectiveness, 
using a five-point rating scale. Four faculty members, who 
-·-· _____ ... __ 
35s. c. Webb, R. A. Good15ng, I. L. Shepherd~ i:T.he 
Prediction of Field Work Ratings in a Theological School," 
Religio~ 29ucation~ 1958, 53, pp. 534-538. 
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were presumed to be most familiar with the largest nurabe:r 
of students, did all the rating. Reliability, computed by 
the procedure of Horst, was intelligence .65; interest .50; 
personality .66; and total effectiveness .60, significant at 
the .01 level. Since intercorrelations were high, second-
order partial correlations indicated that the total effective-
ness rat:i.ngs were highly and significantly associated with 
their estimate of the student's personality, significantly 
but less strongly with interest, and not significantly with 
their estimates of the student's intelligence. Several pre-
dictors, :: .• e. academic, interest, and personality measures, 
correlated significantly with faculty ratings, but the results 
. t t. 36 are considered ten a 1ve. 
The Spiers study, just completed, made use of the sta-
tistically more sophisticated procedures made possible by 
computers to test the predictive validity of the Entrance 
Test Battery, and each test separatelyt using as criterion meas-
ures grade point average, faculty ratings, peer ratings, and 
field work ratings on the MERS. In each case, each student 
36R. A. Goodling and s. C. Webb, "An Analysis of Faculty 
Ratings of Theological Students," Religious Education, 1959, 
54, pp. 228-233. 
44 
was rated by three persons, the entire faculty taking part, 
and the Senior Practicum cooperating in the peer ratings. 
Interjudge reliability, computed by Kendall's Coef.ficient of 
Concordance w, was significant at the ~05 level for the fac-
ulty ratings, and at the .01 level for the peer ratings. It 
was impossible to check the field work ratings, since each 
judge (church officer) rated only one person, but halo effect 
i1;as observable, making "the inclusion of the church ratings 
. bl 37 questiona e." Multiple regression and correlation analyses 
were done, and multiple regression equations calculated. These 
equations were applied to the appropriate scores of a second 
sample for crossvalidation. The California Test of Mental 
-----
Maturitx was found to be a good µredictor of grade point aver-
age and of :faculty ratings. The Guilford-Zimmerman Objectivity 
and Thoughtfulness together, and the Kuder Mechanical, negatively 
weighted, were able to predict peer ratings for the experimen-
tal group, but the results did not hold for the cross-valida-
tion group. "It was discovered that the ratings (for the 
crossvalidation group) lacked agreement in the case of peer 
37ouane E. Spiers, "A Study of the Predictive Validity of 
a Test Battery Administered to Theological Studentsp 11 (Unpub-
lished Doctorfs Thesis, Purdue University, 1965) p. 63. 
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ratings.'! The Theological School Inventory Intellectual 
Concern, negatively weighted, was able to predict field work 
ratings for both groups. Jn light of the halo effect, ttthis 
result must be accepted cautiously because no other variables 
were able to predict iield wori~ ratings for the crossvalidati.on 
group. n 39 Guilford-Zimm~~ 11.-lasculini ty, negatively ·weighted, 
was able to predict church ratings for the experimental group 11 
but not for the crossvalidation one. Similar results were 
found for the Guilford-Zimmerman Emotional Stability and 
Thoughtfulness variables for GPA, but the combination of 
EDlotional Stability and California ~ of Mental Maturity IQ 
together were able to predict for both groups. It should be 
noted that what was attempted here was precise prediction of 
grade point average and ratings to two decimal places. 
In this chapter we have seen that psychological testing 
bas been used increasingly in theological seminaries, especially 
since World War II. In 1954 was the beginning of real communi.-
cation and cooperation, culminating in the establishment of the 
Ministry Studies Board in 1960. This venture ha$ been success-
ful enough that a rull-time director is being called this year, 
381b1· d. ' 11.4. p. - • 39Ibi~., p. xii. 
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1965. In 1962, of 115 theological schools polled, 112 res-
ponded, o:f which ninety-two ivere using psychological tests~ 
seventy-two different ones. Dewire could say, uxt is apparent 
that psychological testing has become standard prodedure in 
seminary tre.d.ning." 
Testing is, except in a few cases, used for guidance 
rather than "screening out. 11 It has come to be more generally 
accepted~ but there are still notes of caution being sounded 
against using test results for screening, and against the mis-
use of testing, as indeed there are in personnel and guidance 
circles in general. In the case of the seminary student, there 
is always also the matter of the "call," which enters in, in 
addition to the questions of ability and mental health. 
Research on seminary students--and clergymen--has been 
perhaps in proportion to that on other groups. It has been 
criticised for too largely using short-cut and single dimen-
sional criteria~ and pick-up predictors. It has been handi-
capped by the lack of generally recognized criteria :for min-
isterial effectiveness. The multiple roles of the minister 
make these criteria even harder to ~st~blish. The research 
has usually been of two kinds, normative studies and pre-
dictive validity studies. The first have shown that ministers 
differ significantly from men in general, while the second 
have bad mixed and not too encouraging results, partly be-
47 
cause of the real problem of c:LJterion measures. Some studies 
o.f both kinds using the MMPf have been reviewed. 
CHAPTER III 
DESIGN OF THE STUDY 
As stated in the first chapter, the purpose of this 
study was (1) to establish norms for the Minnesota Multi-
phasic Personality Inventory for Christian Theological Semin-
ary that coulc be compared with general norms and with norxns 
of two other studies to help e.nswer the question of how clergy-
men differ from non-clergymen and whether special norms need to 
be taken into consideration in the interpretation of MMPI pro-
tocols with Seminary students; and {2) to see whether there are 
variables measured by the ?'1!t'IPI which can dif.ferentiate between 
effective and inef:fective ministers and/or predict mini.sterial 
effectiveness as measured by {a) academic success as shown by 
grade point average for two semesters of Seminary work, (b) 
ratings by the faculty and (c) ratings by fell()1}.• students, 
both using the Minist€rial Effectiveness Rating Seal~. 
The first xequired the calculation of means and stand-
ard deviations for the groups involved, and the second, the 
calculation of intercorrelations and the analysis of variance 
for reoression of each set of scales -:n:i.tb each criterion meas-
ure, to be used in a Wherry-Doolittle test selection proceed-
ure to establish the proper regression equation for each. 
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This regression equation then was used to predict the crite-
rion measure for a c:rossvalidation group, and the coef.ficient 
of correlation between the predicted and achieved scores found 
and tested for significance. The description of the instru-
ments involved: the subjects used, the process of gathering 
the data~ and the statistical proceduras used, form the sub-
ject matter of this chapter. 
I. INSTRt.Jrv1ENTS USED 
The ~in_~ta Multip?asic f.ersonality Inventory. The 
Group Form of the Mi\1PI was administered, using the National 
Computer Systems z,nswer sheets, and sGnt to the National Com-
puter Systems for scoring. The answer sheets were scored for 
the usual validity scales, ?~ L, F, and K, the usual clinical 
scales, Hs, D., Hy, Pd, Mf, Pa, Pt~ Sc, and Sj. The descrip-
tions of these scales are found in the Manual, and in much more 
complete detail~ in An MMPI ~ndbook. Il'l addition, NCS scored 
the answer sheets for the eleven other Research scales they 
score routinely: A - First Factor, R- Second ?actor, Es -
Ego Strength, Lb - Low Back Pain (Functional), Ca - Cau<'.~:;.1-
ity, Dy - Dependency, Do - Dominance, Re - Soc:ial Responsi-
bility, Pr - Prejudice, St - Social Status, and Cn - Control. 
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By special request, the sheets were also scored accord-
.ing to the "Clifford E. Davis Outputn, their designation for 
the set of thirty-four Auxiliary scales chosen by Dr. Da\.•:i.s as 
having possible usefulness with seminary students, and i.nclud-
ed in h:i.s normative studies of Presbyter:i.an Seminarians. These 
thirty-four are listed below, the sc~1l.e number being tho num-
ber o:f th"<~ scale as listed in An MMPJ Handbook» pp. 443-468. 
2 
4 
16 
47 
50 
57 
58 
59 
60 
62 
71 
74 
78 
92 
93 
106 
124 
131 
134 
135 
162 
167 
174· 
176 
177 
189 
195 
196 
Ae 
At 
Hsx 
De 
Do-r 
Dy 
Ee 
Em 
Eo 
Es 
Gr 
He 
Hr 
Ie 
Im 
!.,p 
Mp 
No 
Nu 
Or 
Pr 
Pv 
Re-r 
Rg-m 
Rp 
Sf 
so-r 
Sp 
Acadendc Achievement 
College Achievement 
Iowa Manifest Anxiety 
Homosexuality 
Delinquency 
Dominance 
Dependency 
Escapism 
Emot i.onal Immaturity 
Ego Overcontrol 
Ego Strength 
Graduate School Potential 
Hostility Control 
Honor Point Ratio 
Intellectual Efficiency 
Impuls:i.vity 
Leadership 
Malingering 
Neurotic Overcontrol 
Neurotic Undercontrol 
Originality 
Prejudice 
Pharisaic Virtue 
Social Responsibili~y, revised 
R.igidi ty 9 Male 
Role Playing 
Sel:f-suffic :i.ency 
Social Desirability, revised 
Social Participation 
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200 St-r Social Status, revised 
201 Sv Sexual Deviation 
205 To Tolerance 
206 Tp Teaching Potentiality 
210 Un Underachievement 
A short description of these scales is found in Appendix A~ 
The scores for these scales were listed close to the right 
hand edge of the NCS MMPI profile report £orm. 
:!!!2. Ministerial Effectiveness RatinQ Scale. This scale 
is used routinely by the Department of Field Education 0£ 
Christian Theological Seminary for securing ratings of the 
effectiveness of the students in their student church assign-
ments. It was devised by Dr. Lowell G. Colston of the Depart-
ment of Pastoral Care and a committee of the faculty, and 
approved by the entire faculty for use. Each or sixteen items 
and a seventeenth global item is rated on a ten point scale, 
with O being low and nine being high. The items are: 
1. Quality of Religious Life. 
The vitality of his personal Christian Comm:i.tment. 
2. Christian Influence. 
His influence in inspiring faith in others. 
3. Personal Habits. 
Couztesy, neatness and manners. 
4. General Culture 
Esthetic sensitivity: appreciation for cultural 
pursuits. 
5. Personal Integrity. 
The degree of his dependability, honesty, sincerity, 
reliability. 
6. Financial Responsibility. 
EVidence of concern for financial obligations and 
responsible effort to meet them promptly. 
7. Social Participation. 
How active was/is he in his participation in the life 
of the community where you have known him? 
8. Intellectual Growth. 
Evidence of intellectual growth and critical thought. 
9. Theological Alertness. 
Interest in theological discussion and awareness of 
theological issues and trends. 
10. Common Sense. 
Ability to "size-up" situations quickly and accurately; 
to use 11 good judgment"; and to exercise self-control. 
11. Empathy. 
Insight into the way the other person views things; 
capacity to ":feel' with" him; and to understand his 
meanings. 
12. Emotional Stability. 
Ability to meet problems under pressure. 
13. Social Conscience. 
Moral sensitivity to social issues in contemporary 
society. 
14. Ability to Communicate. 
Evidence that through written or spoken word he is 
able to organize and communicate his ideas clearly, 
coherently, and concisely. 
15. Administrative skill. 
Ability in organizing and leading groups of individuals. 
16. Attitude Toward Other Churches. 
The degree of his cooperation with other churches and 
his responsible action in interfaith activity. 
17. Ctt:?neral Impression. 
How would you rate this person as to his potential 
effectiveness in the ministry? 
Instructions included that where the rater felt he had 
no basis for judgment on a particular item, he was to place a 
large 11x 11 through the entire statement. A copy of the Minis-
terial Effectiveness Scale is included in Appendix A. 
Grade Point Average. Grades at Christian Theological 
Seminary are on a four point system: A ~ Superior = four grade 
points, B == Good ~- three grade points, C == Fair = two grade 
points, D - Poor - one grade point$ F = Failure = zero points. 
Further markings are: I =:: Incomplete, W ::: Official Withdrawal 
by stated date, UWF = Unofficial Withdrawal Failure, or any 
withdrawal after final date and unofficial withdrawal at any 
time. The student must earn a grade point average of 2.0 to 
receive the Bachelor of Divinity degree (B.D.), the Master of 
Religious Education degree {M.R.E.)~ o:r the Master of Sacred 
"~ . ( ~. .~ ~' \ 1•1US1C !"1 • :::i • 1•; • J • A 3.5 average is required for the Master of 
Theology degree (Th.M.). Any undergraduate student whose 
grade point average falls below 2.0 is placed on probation 
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and allowed to take only the minimum enrollment of nine hours 
until the required grade point average is again achieved. 
II. SUBJECTS FOR THE STUDY 
!he Experimental Grou~. The students who had been 
included in the Spiers study in the Spring, 1963, and on whom 
therefore there were criteria data available, were asked to 
take the MMPI on a voluntary basis in Septembert 1963. Of 
fifty-one ~nrolled~ forty-seven actually took the test, and 
made up the experimental group. 
The Crossvalidation Group. The ~.!MPI was administered 
to the entering class in September, 1963, as part of the en-
trance battery. After women and foreign students were elim-
inatedD there remained thirty-two subjects for the crossval-
idati.on group. 
!~~ f!...~~~ Section ~.2_ue. In addition to the two groups 
above, other students took the 'MMPI on a voluntary basis, sbc-
teen graduate students and eleven upperclassmen who had not 
been included in the Spiers study for lack of some part of the 
data needed. The ~lMPI scores of this group were added to those 
of the experimental and crossvalidation groups to calculate 
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norms that might be called ttcross section11 norms 11 including as 
large a uar.t of the student body as possible. There were 106 
in this group. 
!!!£ Nor.~ group. Since the Uni tad Presbyterian and thQ 
Southern Cal:t£ornia School of Theology norms were based on the 
:M1\1Pl given at entrance, for· valid comparison, CTS norms had to 
be calcul.s:ted using the scores of entering classes. So the 
forty-four male, non-foreign, students of the entering class 
o:f September, 1964, were used with the tbirty-two students o:f 
the entering class o:f 1963 (crossvalida.tion group) as th~ sub-
jects for the norm group~ with an N of seventy-six. 
I I I • COLLECTING THE DATA 
Indeoendent Variable~. The independent, or predictor 
variables D were the clinical scales of the tv11''1PI taken with and 
without K correction, the validity scales L, F, and K? the 
ele\len research scales~ and thirty-four auxiliary scales in-
eluded in the ncl:tfford E. Davis output" described oreviou.slv. 
. . 
In order to collect th0se data, all returning students were 
asked at the time of registration to te,ke the 1VtlV1PI 011 a vol-
ttntary basis. The l\1!vlPI was administered to the entering class 
as part of their entrance battery. All this was done in 
September and early October, 1963, and the answer sheets 
scored by the National Computer Systems, as described pre-
viously .. 
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The raw scores were entered on data sheets, and punched 
on IBM cards, one card for the Clinical and Research scales, 
and another for the Auxiliary scales. A duplicate deck was 
punched in each case and the two decks printed out for veri-
£ication by comparison. 
The Language Factor, Non-language, and Total Mental 
Factors scores on the California Test of Mental Maturity~ 
Short Form, 1957, were also punched on the card with the clin-
ical and research scale scores for another purpose, but were 
found useful later in this study. 
De£endent variables. The dependent, or criterion vari-
ables were grade point average, faculty ratings, and peer 
ratings. The grade point averages for the students at the end 
of two semesters of seminary work were furnished by the regis~ 
trar's office, and recorded on the data sheet for criterion 
measures. 
To secure faculty ratings on the students involved in 
the experimental groupp a list of the students was first given 
to each faculty member, with instructions to check how well he 
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knew each student according to the following key: O = not 
acquainted; 1 = casual acquaintance; 2 = average acquaintance; 
3 = well acquainted. The students were assigned on a random 
basis to faculty members who had checked either a 2 or a 3 by 
their name, indicating sufficient acquaintance for rating. 
Three i:a.tings were secured for each student, by sending the Min-
isterial Effectiveness Rating Scale forms to the faculty mem-
bers in a sealed envelope, to be returned the same way. The 
student's names and the; name of the :faculty member were coded. 
The spread on the rating of the items was narrowed by 
the raters themselves from ten to about five points, making it 
less discriminating. And previous research has shown that 
''halo effec·t" in rati11gs of this kind further reduce the dis ... 
crimination shown, in that raters t->rho rate a person high in one 
thing tend to rate him high in all, or vice versa, so only a 
global score seemed valid to use. 1 Therefore, the ratings on 
I 
the seventeen items were averaged together to give a global 
rating. since instructions were, uwhere you have no basis for 
judglllent, please place a large '?Cu through the entire statement"" 
all seventeen items were not always rated. ln this case the 
lJames Dittes, 11Research on Clergymen,n Religious Edu-
.£ation, 1962, 57, Research Supplement, p .. S-157. 
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scores of those which has been checked were averaged. Each 
averagej or global, rating was entered on the data sheet 'for 
criterion measures, th~ee for each student. Then the three 
ratings were averaged together tc give the mean rating used as 
the criterion measure called Facrat :)<'aculty Rating). 
The same general procedure was used in securing thG< 
peer rat.ings using the MERS. These ratings were done by the 
students in the Senior Practicum~ vdth the cooperation of 
Prof'essor Vinton Bradshaw, Director of Field Education. The 
students we:re first asked to indicate how well tbey knew those 
to be rated, using the same form mentioned above. Then assign-
ments for rating were made on the basis o:f the names marked 
with a n2n or a u3, 11 as indicating suffic:i.ent acquaintance for 
rating. '\ . L->.ga1n, the names of both ::caters and rated were coded. 
The rating was done during class tim0. As with the faculty 
ratings 3 the scores on the items wcr12 0veraged for a global 
score, and the three scores entered on data sheets and aver-
aged together to give the mean ratin9, ·which became the stti-
dent's score on Peerat (Peer Rating). 
These three dependent variabless GPA, Facrat, and 
Peerat, we:re punched into the IBM critf:u~ion card for each stu-
den'l:: 9 togatner with bis identifying information. 
59 
The same procedure was followed :i.n collecting data for 
the crossvalidation study. The grade point averages were sup-
- ' 
plied by the registrar's office. The peer ratings were done 
by students in the Senior Practicum, with the cooperation o:f 
Dr. James Blair Miller, v.rl10 replaced Professor Bradshaw dur-
ing his leave of absence. This was done in the Spring of 1965~ 
in order to give the students as long as possible to get v1ell 
acquainted. Since the crossvalidation group had entered in 
September, 1963, this represented a yea:r and a half for most. 
These scores were entered on appropriate data sheets, but not 
punched on IBM cards, since other statistical procodures were 
used in the crossvaJ.idation process. 
IV. SL~TISTICAL PROCEDURES 
Ex~riment.al Group. The stati.sticaJ analysis o:f the 
data was done on the 7090 Computer at Purdue Uni;.,•ersi ty ~ using 
the BHID 29 Program to compute the Multiple Regression a.ud 
Correlation Analyses. This program was develr;:,ped by the Health 
Sciences computing Facility, Department of Preventive Medicine 
and Public Health, School of Medicine, University of Califor-
nia, Los Angeles. A description of this program is found in 
the BMD Biomedical Compute'£ Programs !'1.~.P~9 W. J. Dixon 11 
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Editor, 1964 Edition. The BIMD 29 orogram has been slightly 
changed~ a ~.;;tep of printing out for each var:Lable 
added in building up the Multiple R having been added, and in 
this m2,nu1:;,l is known as the BMD 3R. 
This program is designed to simuJ..ate a Wherry-Doolittle 
test selection procedure. The in~ependent variables am listed 
of squares of the dependent variable attributable successively 
to each :i.ncependcnt variable. Output fm: this p1·qgram includes~ 
( 1) Su . .ms and sums of squares 
(2) Cross-products of deviations 
( 3) Simple correlation coeffic ientia 
{4) Means and standard deviations 
(5) '"' · co~f.fici.en+s~ -i::-o.;_.1-.K(~gress1on -- _ - ..... • -!'~ ... - standard errors and 
t-values 
(6) sums of squares and mean bquares due to regression 
and deviation about regression, with degrees of free-
<lorn and F-value 
( 7) sums o:f squares due to :reg.:r0s~; ion for ee.ch variable 
( 8) standard error of estimate 
( 9) oa-+i~1 correlation coefficients \. J.. ..., --~-
( 10) 
6J. 
( 11) .-... b- .It: • " 1 2 
. Ia ie OA res~oua s. 
Since three dependent or criterion variables were used 9 
separate analyses were made for each~ The program was run 
once using tba clinical and research scales separately then to-
get her with each of these me·asures. Then another run was made 
msing the thirty-:four experirnerrl::al scales with each of the 
dependent variables. F'o:r each regressicm equation the com-
puter calculated the pred:i.cted score :for each subject(/ then 
compared it with the obtained score, in ·the Table of Residuals. 
Though the computer used all the va:r.:i.ables in its a1ial-
ysis of variance for regression~ and again used all of them in 
the regression equation~. the F-value o:ften did not reach the 
.05 level of sigoi.ficance. But in most cases some of the var~ 
iables taken toq&ther had a significat1t F-value A so a simn1"" 
- • .(.~ -=:t' 
.regression eouation was calculated 11 using the Wherry-Doolittle 
Test Selection Procedure. Only those variables that met the 
following restrictions were used: 
a. Each variable must account £or a significant pro-
portion of the variance as tested by the F-value for each 
·----------
~ua~ ( Los A.ngeles, 
p. 258. 
:.:d. ~ BMD 3:i.omi3di.cal Comouter p ... 0 nr-:ms 
,,. ...- -- ....... ~-- __ 1, ""' .~-a .. 
University 0£ California P Los- Angeles~ 1964), 
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term at the .OS level. 
b. Each variable must serve to reduce the standa.rd 
error of estimate. 
h " . . ... . h .... h . bl . 1-i • w.en uscc w:i.tn ·c.e oi..cr va:r1a es :::.n · .... 10 regress.J.on equatioL1 • 
The ne~, simpli.Eied regression equation was found 
first using beta weights, then transform0d into an equation in 
score form, ready to use for prediction of the criterion ~eas-
ures from the rm:: scores of the app:;:opr:!.atc independent vari·-
ables. As a ~art of the process, the percentage of the vari-
ance of the criterion measure accounted £or by the battery~ 
and for aach scale in the battery, was calculated. Then the 
shrunken raultiplc correlation coefficient, corrected :for chance 
errors, was found, and the standard error of estimate calcu-
lated, following the procedure as given by Garrett in his 
? 
Statistics in PsycholOQY and Education.~ 
Norms and Intercorrelation~. A third run of the BIMD 
---
29 program was made~ usjng the MMPI raw score data for all the 
students who took it, against Grade Point Average as the only 
3Henry E. Garrett, Statistics i~ Psychology and Edu-
cation (New York, Longmans~ Green and Co., 1958)-s-PP·42°6-40. 
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criterion measure available on all of them. The total o~ 106 
subjects included the forty-seven upper-classrnen who :formed 
the experimental group~ the thirty-two entering stuclel1ts who 
·were the subjects of the cross-validation group; and the twenty-
seven others, both undergraduates and several working toward 
graduate degrees. This represented as large a part of the 
student body as possible, 106 out of 145 af·ter women j) fo:reign 
students, and students registered for "thesis only1r were 
,.,, , .: .: . . 
""-'--lr.'.;..t.natea. Means and standC:'.rd da,1:tations for this group 
are given under the beading 11cross section.n 
However, the norms fo;:; the Presbyterian seminary stii-
dents were based on the MMPI administered at entrance~ as 
we:ce the norms for the Southern California School o:f Theology. 
Therefore~ to be strictly comparable~ norms for CTS had to be 
calculated on the scores of entering students only. So the 
scores of the entering class of 1964 were pooled with the 
scores of the entering class of 1963, who made. up the cross-
Validation group, and used for the calculation 0£ "norms." 
This was d<me by calculator, using the formula for calculating 
standard deviation from original scores by the short method~4 
4.!_bid., p. 53. 
SD = N.IX2 - (~X) 2 
N 
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It is difficult for statistical comparison when some 
norms are given in raw scores and some in T scores. The Pres-
byterian norms are in ra.w scores, while those of the Southern 
California School of Theology are given in T scores. General 
population norms on the profile form usually used give both~ 
so a comparison is most easily made by plotting profiles on 
this report form. Comparison with the Presbyterian norms was 
made in raw scores, while all four were compared by plotting 
the appropriate profiles on the same form. 
Comparative profiles of the experimental and crossval-
idation groups were based on the means and standard deviations 
of these groups as found in the appropriate analyseso The sig-
nif icance of the difference between the means of these two 
groups was calculated to see whether the two groups were com-
parable~ using the formula for calculating the standard error 
5 
of the difference between uncorrelated means: 
5
-b"d ~·: p. 214. 
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Then the critical ratio was computed by dividing the differ-
ence between the sample means by its standard error (CR :::: D/cr-0 ) • 6 
From Table A, the .05 level of significance is 1.96, and the 
.01 level of significance is 2.58. 7 The .05 level was . 
acc~pted for this study. 
The intercorrelations of the criterion measures them-
selves were found in the statistical procedures for the experi-
mental group, as part of the analysis of variance for regression. 
Crossvalidat:Lono Each multiple regression equation 
found in the p:cocedures described above was used with the raw 
scores on the appropriate scales to predict the criterion 
measure for each student included in the crossvalidation group. 
The correlation between the predicted and the achieved scores 
Was found in each case, using the formula for calculating r 
8 
:from ra.w scores tr,rhen deviations are taken from zero: 
r = NlXY - ~X xz.Y 
vtl'UX; - ( ZX) 2 ][ N.>:Y2 - (.!¥) 2 ] 
These correlations were tested for significance, and the 
standard error of estimate calculated. 
------6r- ·d D1 ., P• 215. 
8Ibid., p. 14.3. 
7rbid., p. 446 
-
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!E.:'t:er-j_~dge Reliability. When it seemed appropriate 
to test the inter-judge reliability of the ratings, Kendall's 
Coefficient of Concordance Was described in Siegel's Non-
2arameti:ic Statistics :for the Behavioral Sciences was used. 
. ---------- - -----
The peer ratings for both the expr:i:rimental and the crossval-
idation groups and the :faculty ratings for the experimental 
group::; were tested. nA .high or signi:ficant value of W may be 
interpJ:eted as meaning that the observers or judges are apply-
ing ~ssentially the same standard in ranking the N objects 
under study. ;:9 W expresses the degree of association among 
several sets of rankings, and is computed by the formula: 
\;J = s 
l k 2 (N3 -N) 
12 
whe::e s :::: sum of squares of the obtc:.er;.!ed deviations fr01;i the 
mean of 
lz :.:: number of sets of rarwdngs, e.g. , the number of 
judges 
.N :;.: number of (:;ntities (objects or individuals) ranked 
1 k2(N3 -N) = maximum possible sum of the squared 
12 
9Sidney Siegelj Nonparrunetri9 Statistics for the Behav-
i.oral sciences (New York~ McGraw Hill Book Co., rn·c:-;-1956 ) ~ 
p. 237. 
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deviations, i.e.~ the sums which would occur with 
Per-fee{· t . i • 10 
_ ~ agreemen among K ran~1ngs. 
The va1ue of W was tested for significance by computing Chi-
square by the formula: x 2 = k(N-l)W 1 with N-1 degrees of 
freedom. 
The level of significance set £or the study was .05~ 
and it: any tables, this level is indicated by an asterisk( "1-) .. 
The .01 level is indicated by two asterisks(**). 
The resultsof the procedures described in this chapter 
will be given in the next two chapters. Chapter IV will 
include the means and standard deviations :for various groups 
in "c.he study? and the norms for Christian Theological Semina:ry 0 
Thesa norms will be compared with those for United Presbyte-
rian and Southern California School of Theology seminarians. 
In Chapter v the results of the analyses of variance for 
regression ·will be presented P and the multiple regression 
equations found for prediction of. each of the criterion meas-
ures. in:iether these equations were ab1e to predict significantly 
the scores of. the crossvalidation group will be seen. 
lOJ]?_i_c?._. 9 p. 231 
CHAPTER IV 
RESULTS : NORiVIS 
One of the purposes of this study was to establish 
norms £or students at Christian Theological Seminary that 
could be compared ld.th general norms and with the norms of 
two other studies of Protestant seminarians. It was felt 
that this would help answer the questions of (a) how clergy-
men differ from non-clergymen and (b} whether special and/or 
local CTS norms are needed. The findings of this part or the 
study will be presented in this chapter, first those having 
to do with the clinical and research scales, and then those 
with regard to the experimental scales. 
I. CLINICAL AND RESEARCH SCALES 
As a part of the statistical procedures of the study, 
means and standard deviations for several groups and groupings 
within the student body of CTS were calculated, including the 
experimental group, the crossvalidation group {entering class 
of 1963), graduate students, the entering class of 1964, the 
cross sectio11 grouping of the :first three, and the "norm" 
group~ com.posed of the entering classes of 1963 and 1964. 
These intra-seminary groups will be compared first, then the 
norms established for CTS on the clinical scales will be 
compared ·w:i.th the norms of the United Presbyterian seminarians 
and with those of the Southern California School of Theology:1 
as well as with general population norms. 
CTS ~~ and intergroup CO?J-Earisons. In September 
and October of 1963, 106 men students at CTS took the MMPI. 
This was out of 145 after women 3 foreign students 1 and students 
working on !!thesis only" were eliminated. Of this 106~ thirty-
two were entering students who took the MM.PI as part or their 
battery of tests. This group became the crossvalidation 
group. Forty-seven who had been included in the Spiers study 
in the spring took it on a voluntary basis, and were used as 
the experimental group. Twenty-seven others also took it 
voluntarily, of whom sixteen were graduate students and twelve 
·were upperclassmen on whom some data had been la.eking and who 
therefore could not be included in the Spiers study. The data 
of the entire group of 106 were used for tha calculation of 
means and standard deviations of the !!cross section'! groupp 
representing a typical student body at one time. These could 
be considered "norms" and would correspond to Bier's norms 
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for Catholic seminarians, who were also in various years of 
their study when tested. 1 
However, the norms for the United Presbyterian sem-
inary students and those for the students at Southern Cali-
fornia School of Theology were based on the MMPI administered 
at entrance. So, to be comparable~ norms for CTS had to be 
established on entering students. During the study another 
class had entered, that of September~ 1964, who had also 
taken the MMPI as part o:f their entrance battery of tests. 
The data for the two entering classes were pooled and used 
j~or the calculation of 11 norms 11 :for the seminary, with an N. 
of seventy-six. Since the MMPI is now part of the entrance 
battery~ and interpretation of profiles will be made <luring 
the first year of seminary work, as a rule, these may be prer-
erable to use for norms. 
A comparison of the means of the various groups within 
CTS is very int~resting. In Table III are listed the means 
of the clinical scales for the Experimental, Crossvalidation, 
Graduate, Cross section, Entering class, 1964, and Norm groups. 
1w. C. Bier, 11 A Comparative Study of Five Catholic College 
Groups on tbe 1'1MPI 11 , Basic Readings on the MMPI in Psy~hology 
and J\~edicine, G. S. Welsh and tv. G. Dahlstrom, eds. (Minneapolis, 
Ui.liv. of. Minnesota Press, 1956), pp. 587-88. 
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TABLE III 
I.,1INNESOTA MULTIPHASIC PERSONALITY INVENTORY 
CCT!iPARISON OF THE MEANS OF THE EXPERII\IBNTAL, CROSSVALIDATION, 
GRADUATE, 1964, Al\1D TOTAL GROUPS 
L 
F 
K 
Experi-
mental 
3.26 
3.00 
17.17 
Hs+.5K 13.26 
D 19.32 
Hy 22.51 
Pd+.4K 22.74 
Mf 
Pa 
?t+lK 
Sc+lK 
Ma+.2K 
Si 
Age 
29.28 
10.17 
27.28 
26.45 
18.60 
25.21 
N:::: 47 
27.66 
Crossval-
idation 
4.47 
4.28 
17.34 
13.13 
18.09 
21.41 
21.94 
29.13 
9.63 
27.28 
25.50 
21.06 
22.so 
N = 32 
27.63 
Graduate Entering Norms Cross 
3.56 
2.75 
18.06 
13.69 
19.06 
22.56 
22.81 
29.06 
10.13 
28.75 
27.31 
19.81 
24.56 
N :; 16 
33.94 
1964 section 
4.50 4.49 3.65 
2.80 3.42 3.41 
17.36 17.36 17.35 
12.36 12.68 13.18 
17.45 17.72 18.81 
20.64 20.96 22.08 
21.84 21.88 22.55 
27.11 27.96 29.ll 
9.89 9.78 9.92 
26.45 26.80 27.42 
24.91 25.16 26.11 
18.84 19.78 19.61 
23.25 22.93 23.97 
N = 44 N = 76 N ~ 106 
28.30 28.02 
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The similarities and differences are more easily seen when 
the profiles are plotted on the usual profile form, which 
also gi\ies a comparison with the general population norms at 
the same time. The comparison of the profiles o:f three groups 
within the seminary at the same time~ the entering class of 
1963 (crossvalidation group), the uppe~classmen (experimental 
group), and the gra~uate students, is shown in Figure 1. The 
profiles show a general ten~ency to be higher as the groups 
progress through seminary, the upperclassmen and the graduate 
students having higher mean scores on Hs, D, Hy, Pa, Sc, and 
with the graduates higher than the other two on Pt and K. 
Mf scores for all three are very close together~ within .22 of 
a rav,r score point. The older students were lower on L and F, 
however. One might make a very general interpretation that 
the advanced students are more frank and rational~ less opti-
mistic, more conventional, with a somewhat lower level of 
energy and ambit ion, and less extrm.1erted and outgoing socially. 
This raises the question of what factors might be 
operating. Because of the early noted tendency for higher 
scores at higher ages~ 2 Bier corrected for age differences by 
Hathaway and 
Ba~ic Readings on the M1"IPI 
Welsh and w. G. Dahlstrom, 
Press, 1956), p. 80. 
J. c. McKinley, "Scale 2 (Depression) 11 ~ 
in Psychology and Medicine, G. S. 
eds. (Minneapolis, Univ. of Minnesota 
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Entering class----- Upperclassmen------- Graduate -·-
Figure 1. Comparative MMPI profiles of the entering 
class of 1963 (crossvalidation group), upperclassmen (experi-
mental group):., and graduate students. 
a covariance technique) and found a "tendency :for the scores 
of the older groups to be lowered and those for the youngest 
group to be raiseo.n3 Th:is was true for the :first seven clin-
ical scales, but the opposite was true for the last two, Sc 
and Ma (Si was not included in the study). "The general aver-
age correction for age difference is 0.593 (T scores). The D 
scale shows an average age correction of more than twice that 
amount~ namely, 1.187; while the Pd scale shows hardly any 
influence at all, 0.010. On the basis of these results 5 there-
£ore, D appears more than one hm1dred times more subject to the 
influence of age differences than the Pd scale. These scales 
represent the extremes in this respect, the others ranging in 
b 4 etv~een. 11 When the average ages of the three CTS groups are 
compared~ these for the experimental and crossvalidation 
groups are almost the same, 27.66 and 27.63 respectively. HovJ-
ever, the average age of the graduate students is 33.94. While 
age undoubtedly enters in, other factors must also be involved. 
Chance is certainly another :factor. l.i.lhen tested for 
the significance of the difference between the means, only two 
differences between the experimental and crossvalidation groups 
were significant: L at the .02 level and Ma+K at the .01 
3Bier~ ~·~it., p. 590. 4 . ~bld.' ?· 590. 
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level, with the older group lower on both these two scales. 
The other differences could be due to chance. 
But that something other than chance may be involved 
ma.y be deduced from a comparison with the findings of-Fielder 
in a test-retest study of seminarians at Southern California 
School of Theology. One class, the graduating class of 1963~ 
were asked to retake the MMPI at the end of their senior year 
when they had finished their academi.c 'W'ork, and all of them 
complieu. This gave a comparison of the mean profiles of the 
same ~tudents when they entered seminary, and wheo they com-
pleted their work three years latero His findings, expressed 
in T scores~ are reproduced in Table IV while the two profiles 
are compared in Figure 2. 5 Al"'i;hough only one diff'erence 
shown in Table IV was significant at the .OS levelt the fact 
that the differences were so similar in direction and degree 
to those found at C'I'S would seem to indicate that some simi-
lar factor or factors were operating. In both studies 9 L 
was lower, Ma was lower, and Hs, D~ Hy 9 Pd, Pa, Sc, and Si 
were higher. In Figure 2 comparative profiles for both 
r.: ' 
.... Daniel w. Fielder, 11A Nomothetjc study of the Southern 
California School of Theology Seminarian. 11 (Unpublished Doctor's 
thesis, Southern California School of Theology~ 1964), pp. 206-211. 
TABLE IV 
THE MEAN SCORES, STANDARD DEVIATIONS, AND 
T"rlE DIFFERENCE BET~~EN MEANS ON A TEST-
RETEST OF SCST STIJDENTS ( N-21) ** 
.Junior Year Senior Year 
Standard Standard 
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Difference Scale Mean 7'.>eviation Mean D•.:?viation Between Means 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
L 50.95 7.93 47.62 4.47 1.20 
F 48.57 4.24 49.67 3.87 
.78 
K 62.43 6.78 64.90 4.69 1.58 
Hs 51.71 5.47 55.86 8.37 2.59* 
D 52.38 8.25 52.48 10.32 
.49 
Hy 60.43 4.69 62.71 6.00 1.48 
Pd 58.14 5.91 60.19 8.14 1.16 
Mf 67.67 7.21 65.86 8.66 .95 
Pa 54.81 5.47 56.95 6.85 1.28 
Pt 58.71 7.93 59 • .34 9.49 .32 
Sc 57.71 9.16 60.19 9.79 1.64 
Ma 60.53 8.36 58.00 3.88 1.30 
Si 43.86 6.93 44.81 6.33 .55 
*Significant at the .05 level 
**From Daniel w. Fielder, 1~ Nomothetic Study of the 
Southern caJ.iforn:i.a School of Theology Semirlarian•1 , (Unpub-
lished Doctor's Thesis, Southern California School of The-
ology, 1964). p. 208. 
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Figure 2. 
classmen at CTS 
retest profile 
Mean profiles of the entering class and upper-
in the fall of 1963 compared with the test-
of a class at SCST at entrance and on graduation. 
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stud:.Le:; a:re placed side by side for easy comparison~ and the 
similarities are striking. 
Fic:ldm: also studied the :i:ecords of nine students who 
either while in the se~inary or shortly after-
na:.::d!;, a,nd changed to other occupa:t ions. While the sample:: 
:i.s srrw.11 ~ it may be suggestive. He found 11 the scores of 
dro?-outs tend in the direction of the general population on 
all scales cxc0pt the L and Sc scales. The differences may 
be interpreted to indicate that the persisting minister is 
characterized and $Ustained in his ministry by a certain 
elevat:.'_o:r.:; charactt-:?rist:ic of tl"H:: m:i_nistry~ from the general 
popula.t ion as shown on the MMP1 scales and the drop-out 
leaves the miDistry because he is more like the general pop-
ulat:Lon."6 
This is an interesting theory~ and one which \\'OUld need 
verification by repeated studies. If true, the net effect of 
the self-el :i.m:i nation o.f the d;:op.-out t'.ri th his profile closer 
to tbe population mean v;ould be to leave the students t.Y:i.th 
higher profiles, and raise the mean profile of the upperclass-
men. But it still -..:·,rould not e;;q)lain the fact tha.t test-retest 
showed higher profiles for the same students on graduation 
--------
6~·0 J~ op. 233-235. !.:........:!:.:::. • ;I -
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than on entrance. More study is needed to discover whether 
this trend is consistently :found~ and what the nature of the 
factor or £actors operating might be~ whether it be sometbi.ng 
in the seminary experience or in the experience in the ministry, 
or self-selection. Item analyses might be most helpful here. 
Comparison ~ otheE_ norms. In Figure 3 the Cl's norm 
profiles at the mean and at two standard deviations above the 
mean are plotted on the usual report rorm giving general popu-
lation norms 0 The CTS means on all scales except Si are above 
the mean of the general population. The scores on Hy:1 Pd, Pa, 
Pt, Sc~ and Ma are more than half a standard deviation above 
the mean, meaning that they exceed the scores of 69 per cent 
of the general population. Mf ~ the peak score, reaches a T 
score of sixty-five, one and a half standard deviations abovs 
the mean, exceeding the scores of 87 per cent. Probably 20 
per cent of the CTS students could be expected to have a T 
score on M.:f above seventy, which compares with an expected 
2 per cent of the general population. A consideration of 
the profile at two standard deviations above the mean of their 
own group would indicate that a much larger than average per-
centage of seminary students can be e:.cpected to have T scores 
80 
above seventy on some scales. 
It was similar findings that led other researchers to 
feel that special norms were necessary for certain groups. 
Goodstein found that, 11if 70 is used as the cutting score, ... ~ 
we v1ould have identified approximately half 0£ our 5000 male 
college students as abnormal .•. ':Jhile this~ of course, may be 
a val id 'diagnosis 9 ' the ca pa: j_ty o:f our college mental 
hygiene facilities certainly demands a more rigorous screening 
instru...ment. Seemingly the use.fulness of the MMPI as a screen-
:i..ng test ::i.n the collegiate sett:ing would depend upon the 
development of new cutting scores.n7 The mean profile of 
the college students in his study is plotted on Figure 3, 
for comparison with the CTS profilG, and the CTS profile is 
even more deviant. 
Bier found that the seminary group differed signif-
icantly from the other groups involved at the .01 level on 
six of the nine scales, and continued, "the entire experi-
mental population shows in accentuated form the general 
7L. D. Goodstein, 11Regional Differences in f.1Iv1P! 
Responses among Male College Students~ 11 Basic Readin£!e on 
the ~UviPI ~~ Psycholo2~ an~ Medicine, G. s. Welsh and W. G. 
Dahlstrom, eds. (Minneapolis, University of Minnesota Press~ 
1956), p. 577. 
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Figure 3. Profiles of the CTS norm group on the 
clinical scales of the MMPI at the mean and at two standard 
deviations above the mean, compared with the mean profiles 
of Catholic seminarians and college males. 
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tendency of college and college-educated groups to score 
higher on the MMPI scales than the general population on 
which the test norms have been based. If the seminary group 
is dirferentiated to the extent indicated above from other 
groups in an already deviant population, it is an ~ :fortiori 
argument that the differentiation from the general population 
is even greater and hence that the modification of these 
8 general norms is even more necessary. 11 The profile of Bier's 
Catholic seri1inar ians is also plotted in Figure 3, and on niost 
scales the CTS scores are even higher. 
It would seem to follow, then that the CTS norms are 
sufficiently different from general population norms to make 
it necessary to take them into consideration in the inter-
pretation of individual profiles. This might be most conven-
iently done by using plastic overlays with the special norms 
. 9 
on them, as recommended by Davis. 
The comparison of CT'S norms with those of the Southern 
California School of Theology and United Presbyterian 
---·---
8 597. Bier,~· ~i_!., P• 
9cli£ford E. Davis, Guide. !2£ Counseling Prosr>ec·tive 
Church . - i.. .,,. ctipolement 11 g (Pittsburgh' Board of Christian ~ wor~e:r...,.~ ;;, t 196~) Educ--at·~----U ~t d Presbyterian Church, ~ , p. 21. ion~ ni e 
8 ?. 
-· 
seminarians shows that Protestant seminarians may have a 
characteristic pr_o:file that is more similar to each other 
than to Catholic seminarians or college population. The 
means and standard deviations of the general population~ 
United P:cesbyterian, and CTS norm groups, in raw score :form, 
are presented in Table v. The scores of the SCST students are 
given in T score form, so comparison with these is made by 
ineans of the profiles in Figure 4. 
The differences between the means of the United Pres-
byterian and the CTS norms are very small: L, .15; F, .68*; 
K, 1.64**; Hs, .71; D, l.93**; Hy, .62; Pd, .27; Mf, .19; Pa, 
-01; Pt, 1.19*; sc~ .25; Ma, .47; and Si, 3.62**· When these 
d:i.fferences were tested for the signi:ficance of the di:f.fer-
ence between the means, the differences on F and Pt were found 
to be significant at the .05 level, an~ those on D, K, and Si 
at the .Ol level. It should be noted that with a N of 300 
for the Presbyterian group and of seventy-six for the crs 
group, a difference of only .68 of a raw score point on F 
Was significant at the .05 level, as was the difference of 
1.19 on Pt. The differences on K and D, though statistically 
significant were only 1.64 and 1.93 respectively, and the 
1 
largest difference, on si, was 3.62, less than half a standard 
TABLE V 
IHNNESC.)TA ML1I_ TIPHASIC PERS{'INhL ITY INVENTORY 
CLJ.i'-Tfl""Jl,.L cr6r r; f\Yr)i{j\1$ F0'{ (;;;::-I\TEr.:fil. ;:.i·:;::tu• '1Tln1~,r f't-TRT,...Tlf',~,T 
- l""- ~ ._,-~:.l-~~ ~"'-· ~. . "" ,........_.._,_,;.. .- .. -· ~ Jl...-L •· .... \,..,' l \ ...._..l,,..r.. .-...~ t1J.1i 
THEOLUGJ:r.::::~..L ssrnN.ARY AND Pf?ESBYTEIU/Ll\' S:SMINAl."(Y MIU.ES 
---------------·--.. --
---..----.. ---
StandtU'(.: 
De\'i.e.t:ion 
St8-ridard 
Dev.i.e:.t:i.on 
Mean Standard 
D<n :iation 
-------
.._ _____ , ________ ..,._, ____ ~ ...... ---~-
-------
L 4.05 2.89 4.49 2 ~ 3-~f 4.34 
I-1' 3. 8[3 4c :24 3.42 2.68 2.74 
K 13.45 5.66 17.36 4.66 
HS+. 5I< 11.34 3.90 1.2. 68 
19.00 
3.60 11.97 
2.56 
1.86 
4.19 
2.94 
3.56 
3.82 
3.74 
4.53 
2.89 
4.23 
4.45 
4.13 
6.36 
D 16.63 4. J8 ] 7. 72 4.05 15.79 
HY 16.49 5.51 20.96 ~-37 21.58 
PD+.4K 19.30 4.11 21.88 3.43 22.15 
l"il1" 20.44 ~ 'I q 27.96 -1. 67 27.77 ....... ill J, ..... 
PA 8.06 3.56 9.78 2.51 9. 79 
PT+}K 22. ~)5 4.88 26.80 4.47 25.61 
S(:+lK 22.26 5.21 25.16 .1. , A. ~ 0 .t.. - 25.41 
V<.t\+. 2~\. 17.00 3.Bi' 19. 78 3.67 19.31 
Si 25.00 9.58 22.93 8.20 19.31 
----·--~--------··---------------------------
·i:·*F·,..o· 
.... m ~ "d - - }~-(• Drosn,=(•+~.~ (-~•''.Yr.b ~-'Or_',•c=•R, ~!UD. -'·UJ.. "'···or ;r,1«"n:n -'·°'"' , ...... ~.--·- _,_, v ,.,..__ -- -·-
"-- ~ -· - ~ ... -..... ............... ~ ..... ---·-~ -:::)1~m"" . ...,:::-7-r ~--y c·l-ifford E. Da\ is Pi ttsburoh-, Bo"' rd. ~-':!·di.a:~ .J.. .. t., i.1, ~·-· ·- .:.;: Gl 
of Christian Education, United Presbyterian Church, 
:! 963. 
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deviation of the CTS mean. \.'lhile these are statistica.l ly 
significant, they seem to the author to be too small to be of 
Practical significance, especially when the differences of 
• 01 to • 71 on the other eight scales are so very small. This 
would be in accord with Black's conclusion from his study of 
MMPI data on college females from fifteen different colleges 
and universities. Although be did not have an ovar-all test 
Oi significance, be concluded, "these data suggest that there 
is a characteristic p:.rofile for coll.::ga women which does not 
~ . Cl'1.ffer from college to college. It :i.s certainly true that 
some of the differences are statistically significant~ but 
... h • . . "". ] 0 ~ at they are of little practical SJ.gn:u:1cance. ~ The same 
general conclus:i.on was reached by Goodstein in his study 0£ 
College males, ''there were no significan·t regional differ-
ences ••• The obtained differences are apparently of such little 
consequence that the development of regional or local norms 
s 11 eems un11ecessary. 11 
Examination of the profiles in Figure 4 strengthens 
lOJ. D. Black, "The Interpretation of MMP! Pro.files 
of College l-'.Yom~n, 11 Dissertation Abs~cracts, 19.53, 13, pp. 870-
87J. 
11 .• . Goocste1n, OD. 
_.... .. 
cit., p. 578. 
-
86 
.... i, • • 
i.;,JJ..S :unpression. The scores are almost identical on M£:; Pa; 
L. and r:·(· ~_11~_.o (r'/r~atos··c s:-rc::.~...:i .;s on 0 •.. .,.;.,.i +h .,... · 
,, - ~· '-·' ~. , '"' ~ •,:; - ,~ --v .L.- - , ;,..._ i..d. .... e :-resoyterian 
seminarians seeming more optimistlc than the average per~on, 
the SC.ST senlinarian exnctly av12rag·:::! ~ and the c~·s student some-
v1ha ·t 1 ec:;~ 01')t.:; n1-i s+ .;c than ave:ra.;;e. 
- ...... ,.;:;;, .. ,.,..._...}........ e,..-r. ..... ....,. 
Pro:EiJ.c:s coincide on Si. lower than the Cl'S student. .,.... 
, • .i.nGy 
seem to be more outgoing, socially e:octroverted than the CTS 
stu<kmt ~ who, in turn~ is more outgoing than the average 
Person. The SCST seminarian seems to be the most defensive 
against psychological weakness, w~th the Presbyterian next: 
and the ·:;rs student loast ~ but still scoring a full standard 
dE·vi.a t ion above the mean of the gGncrc:,1 population. The 
Indaodj on~ can say that 
the same type of profile pattern found in the normai:i\;e 
studies of united Pres"i:);/terian and Southern California School 
O ..e: ,.,.., • • • .: +ounrl .: ;-. ·'·he norms <-o"" st 1 t 
.i. -'-Deo10-:;iy sem:i.narians .i.s .... .,._, ··-·' 1-• ~ ~· ·'- ucer.; s at 
Chri[:+.: ""·r~ 7·;.,..-, 0 1 on.; c~ 1 Seminary; tba t this pattern is su£fi-
""' -'-...\ ~ -L .. ">;;· ..- ';;fp ... ~ 
cent 1;,· d:i££e.rent ;from the general population norms to make it 
imperative that it be taken into account in the interpretation 
of individual orofiles of seminary students; but that these 
L 
th:ree Protestant profile patterns are so similar that strictly 
norms would seem unnecessary. A cooperative study~ 
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using students from many seminaries might profitably develop 
"Protestant Seminary Norms. 0 
Ao interpretation of the meaning of this profile pat-
tern is beyond the purview of this thesis, but some comments 
might be made. The elevations on Hs, Pd, Pt, and Sc may be 
due to the elevation on K and an effect of K correction. The 
T' scores on these scales without K corrections are more nearly, 
or entirely, normal: The raw score of 4.47 on Hs = T score 
or 50; 15.83 on Pd, T score of 55; 10.06 on Pt, T score 0£ 
~0 J2 ~ ; 9.15 on Sc, T score of 49. With K correction elim-
inated, then, the true elevations seem to be on Hy, Mf', Pa, 
Ma, and Pd. Item analyses of these scales, plus K, would 
seem to be profitable to try to determine just what person-
ality factors are responsible for tha elevations, or whether 
it is due to certain itEfmS that apply i.n a special way to 
seminary students, as Bier found with Catholic seminarians. 13 
An item analysis of the K scale with seminary students 
. . t u . . t 14 ls presently being done at Michigan s~a e n1vers1 y~ but 
12w. G. Dahlstrom and G. s. Welsh, ~ ~ Handbook(Minne-
apolis, University of Minnesota Press, 1960), p. 460. 
13,.,. 
.b2erll .£.E· £!.!·, pp. 604-609 • 
14 l t l<',.,.brua:ru. 1965, p. 2. lVISB News et er, 0 ,, • 
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the writer knows of no othero Since the peak score for sem-
inarians seems to be on Mf, it would be a good scale to 
analyse. This is particularly true since probably 20 per 
cent of seminary students have scores above a T score of 
seventy~ Davis suggests that high scores on all of three 
scales would suggest a pattern of homosexuality: T score of 
seventy or above on Mf, raw score of thirty-one on sv, and a 
raw score of twelve or above on Hsx. 15 But the fact that 
several subscales have been separated out of the Mf scale 
shows that several different factors may contribute to high 
scores, and that persons may have identical scores by endor-
sing different subsets of items. The subscales of Mf include: 
Personal and emotional sensitivity, fifteen items; Sexual 
identification, six items; Altruism, nine items; Feminine 
occupational identification, seventeen items; Denial 0£ 
masculine occupations, ten items. 16 Indeed, according to 
Aaronson, Mf correlates highly with intelligence (.26 was the 
correl~tion found for the experimental group of this study), 
and highly with socio-economic status, and, in general, high 
15oavis, ~·cit., p. 15. 
16nahlstrom and Welsh, 522. £.=!..!., p. 460. 
Mr scores in males means that they are interested in people 
as opposed to being interested in things. He advises caution 
in diagnosing homosexuality from this scale, quoting Meehl as 
stating that a T score of eighty is 11 suspicious 11 ~ and a T 
score of ninety, a "securett dia.gnosiso 17 Various divergent 
conclusions are also expressed by other authorities. 18 
Furthermore, items may apply in a different way to seminary 
studei1ts ~ as two i terns on the HSX scale, developed on prison 
populations, are, 111 pray several times every week,u and u1 
go to church almost every week" -- "True 0 answers on each of 
which contribute to a high homose,..ruali ty score! All the above 
would underline the need of an item analysis, and particularly, 
the necessity 0£ taking special norms :for seminary students 
into consideration.in the interpretation of individual MMPI 
l 7sernard Aaronson, in a series of lectures on the MivIPI, 
given at Indiana University Medical Center~ n. d. 
18Dahlstrom and Welsh, op. cit., pp. 308-318; G. S~ 
Welsh and w. G. Dahlstrom, Basic Reading~ ~ the MMPI in Psy-
chology ~ Medicine, (Minneapolis, University of Minnesota 
Press, 1956), p. 375; H. C. Modlin, "A Study of the f.'l..i\1PI in 
Clinical Practice, 11 in Basic Readings, pp. 390-391; A~ L. Benton, 
uThe MMPI in Clinical Practice, 11 in Basic Readings, pp. 404-405; 
H. G. C--ough :i "Diagnostic Patterns on theMI'ifiPI 0 in Basic ~­
in9§.., pp. 345-46. 
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profiles. 
Norms for the eleven research scales also scored by 
National Computer Systems and plotted on their profile report 
forms were also found. Table VI sho;;,rs the means and standard 
deviations of the experimental, crossvalidation, and norm 
groups on these scales, while Figure 5 visualizes these in 
graphic form as plotted on the usual profile report form. 
Some of these scales were developed for and :found useful in 
a medical setting, as Lb (Low back pain:i functional), found 
to discriminate between patients complaining of low back pain 
whose pain was functional and those whose pain was organic in 
origin; and Ca (Caudality), useful in indicating the possible 
presence of a certain type of brain 1€sion. en (Control) was 
developed to differentiate between psychiatric patients who 
need to be hospitalized and those who, while having equally 
deviant profiles and seeming equally disturbed, may be able 
to maintain themselves outside the hospital--or the locked 
ward of the hospital. Its usefulness with normal, seminary 
students is not certain. Full-scale discussions and articles 
on these and the other eight research scales are found in 
Basic Readin2s. ~ the ~MPI in Psychol~ and Medicine. 19 
. l9t-Jelsh and Dahlstrom, ~o ~·, pp. 187-255 and 
264-282. 
Scale 
A 
R 
Es 
Lb 
Ca 
Dy 
Do 
Re 
Pr 
St 
Cn 
MEANS AND STA.WARD DEVIATIONS OF THE EXPERIMENTAL, 
CROSSVALIDATION, Ar\TD CTS NORM GROUPS ON THE 
RESEARCH SCALES OF THE MMPI 
Experimental Group Crossvalidation Group Norm 
Mean SD Mean SD Mean 
9.43 7.43 8.91 6.96 8.82 
15.72 3.90 14.91 3.43 1.5.64 
49.89 5.31 47.50 5.59 48.48 
9.94 2.67 9.03 2.22 9.51 
8.68 5.26 8.16 4.21 7.81 
18. 74 8.45 18.47 8.72 18.00 
19.15 3.01 17.53 3.39 17.93 
22.10 2.66 23.02 3.12 23.27 
6.28 3.68 6.34 3.56 6.66 
22.21 3.36 22.84 3.30 22.12 
25.17 4.66 23.47 4.46 22.23 
N = 47 N = 32 N ::: 76 
Group 
SD 
7.81 
3.35 
4.15 
2.03 
4.27 
7.75 
2.75 
2.82 
4.38 
2.59 
4.34 
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The other eight scales are more useful. No other 
Protestant seminary norms are available on them, except Pres-
byterian norms on Es, Dy, and Pr, which are includ~d in the 
thirty-four auxiliary scales. Do, Re, and St 1 as included 
in the auxiliary scales, are the revised forms. So the basic 
comparison, as shown in Figure s, is with general population 
norms, except where the Presbyterian mean scores on the three. 
available, Es~ Dy, and Pr. are indicated by an "x". 
Examination of the profile shows that the seminary 
students tend ~o have a characteristic profile on these 
scales too, the profiles of the norm, experimental, and cross-
validation groups showing very little variation. The A and 
R scales are usually used together. '~igh A scores are re-
lated to disability of a dysthymic and dysphoric nature in 
which anxiety is prominent. The disorders exhibited by high 
R scorers are characterized by repression and denial; low 
R accompan:tes e''ternalized and 'acting out' behavior ..• It is 
not argued that A is a direct measure of anxiety and R of 
repression ••• Among diagnostic groups anxiety states fall 
high on A; but of those with high A scores who are also high 
on R, depression will be seen primarily, while those low on 
A 
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Figure 5. Mean profile on the Research scales of the 
MMPI for the experimental, crossvalidation, and norm groups of 
CTS, and the Presbyterian means on Es, Dy, and Pr. 
•.· 
' 
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R will show schizoid featu:res." 2° CTS students score lO'w on 
A and average on R~ showing little anxiety with or by the use 
of a\1er age ainount s of denial and repress ion. 
Originally designed to predict the response of psycho-
neurotic patients to therapy, the Es scale is useful in giving 
"an estimate of adaptability and personal resourcef'ulness t1 '1 
or "ego strength. t! High scores indicate characteristics of 
"physiological stability and good health, a strong sense of 
reality, feelings of personal adequacy and vitality, permis-
sive morality, lack of ethnic prejudice~ emotional outgoing-
ness and spontaneity, and intelligence," evident or latent 
in the personality. 21 CTS students average almost a stand-
ard deviation above the mean on Es, for a T. score of 58, 
which means that they possess these characteristics to a 
higher degree than the average person. 
The Dy scale was designed to be a measure of direct 
20G. S. Welsh~ ''Factor Dimensions A and Rg n ~asi£_ 
Readings ~ _:the ~ in _fsycholog_y and Medic~j G. ~;. ~Jelsh 
and W. G. Dahlstrom 9 eds. (Minneapolis, University of Minne-
sota Press, 1956) 9 p. 280. 
"1 
4
_,,_F. Barron, 11An Ego-Strength ~!cale Which Predicts 
Response to Psychotherapy~ tt Basic Readings ~~ th~ MJl:1PI in 
Psychology ~ !:Jedicine, G. s. Welsh and i..;. G. Dahstrom~ eds. 
(Minneapolis!! University of Minnesota Press, 1956) ~ pp 226-2330 
and manifest dependence, and while Dahlstrom and Welsh feel 
there is a need for more information on this measure, it seems 
to be useful. 22 CTS students seem to be a little less depend-
ent than average. 
The 17Dominance 11 of the Do sea.le does not mean ttdomini-
neering, 11 but :Ls supposed to be a Iaeasu:re of social initia.-
tive, leadership ability, persistence, and strong and .forceful 
• 2'=' actions._,, The mean score for CTS students is almost a. full 
standard deviat::i.on above the general mean, for a T score of 
59. For ministers, who are in a leadership role, th:i.s is a 
very favorable, perhaps e';en a necC?ssary, trait. 
Ct1e might expect seminary students to score high on 
the Re (Social Responsi b ili ty) Scale, as indeed they do~ for 
a T score of 58. The Re scale indicates 11willingness to take 
the consequences 0£ one's own behc::v:!or and trustworthiness, 
dependab:i.lity, and a sense of obligation to the group. 11~ 
The Pr (Prejudice) scale was designed to measure 
anti-semitism and pajudice in general. Several personality 
22vJ. G. Dahlstrom and G. s. Welsh, f.n ~!. Handb~ol~ 
(Minneapolisj University of Minnesota Press, 1960), p. 376. 
p. 360-61. 24Ib'd 
_:2:_·' p. 360. 
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trends were found to be characteristic or more prejudiced 
students. The high Pr person is "harrassed, tormented, 
resentful, peevish, querulous, constricted, disillusioned~ 
embittered, distrustful, rancorous, apprehensive, and some-
what bewildereo. 25 Understandably, the CTS mean is over a 
full standard deviation below the general population mean, 
for a T score of 39. The average Presbyterian seminarian 
seems to be a little less prejudiced yet. 
On the theory that personality :i.s a:f.fected by social 
status, the St {Social Status) scale was designed to measJire 
9ocioeconomic status by means of items from 'the MMPI that 
make no mention of status. The items selected fall i_n·to 
five groups: 1 ~iterary-esthetic attitudes; social poise, 
security, confidence in self and others; denial of fears and 
anxieties; 'broadminded,' 'emancipRted,' and 'frank,' atti-
tudes toward moral, religious, and sexual matters; 
25H. G. C..-ough, nA Personality Scale for Anti-Semitic 
Prejudice (Pr) 11 , Basic Readings on the M?<IPI in Psychology and 
Medicine 9 G. S. Welsh and W. G. Dahlstrom, eds. (Minneapolis-;-
University of Minnesota Press, 1956), p .. 210. 
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and positive, dogmatic, and self-righteous opinions.u26 The 
last ~wo groups seem contradictory, and either could contrib-
ute to a high score. In any case 0 CTS students score highest 
or all on this scale, for a T score of 62. 
These scales are discrete, and do not show the inter-
relationship of the clinical scales, so profile configuration 
as such does not have the same importance as for the clinical 
scales. However, the traits that seem to be characteristic 
of CTS students are quite positive and favorable. 
I I. EXPERIMENTAL SCALES 
In contrast to the clinical scales, the thirty-four 
auxiliary scales are considered experimental, and are in the 
process of being studied for possible usefulness. Therefore, 
they will not be considered in detail. Short descriptions of 
these scales are found in Appendix A. 
Except tor the three also included in the research 
scales, Es, Pr, and Dy, plus the At scale, general pGpulation 
26H. G. Gough, 11A Scale for a Personality Dimension of 
Socioeconomic Status (St)", Basic R~adings ~ ~ MMPI iE. Psx-
chology and M~dicine, G. s. Welsh and w. G. Dahlstrom, eds. 
(Minneapolis, University of Minnesota Press, 1956), p. 197. 
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norms on these scales are not easily available. The Handbook 
lists the items and the scoring direction, but no norms. 27 
So the norms round by Davis for United Presbyterian semin-
arians are used, and the profile £orm fqund in Supplement II 
of his Guide for Counseling Prospective Church Workers is used 
for recording the individual profiles of CTS students. The 
mean profile of the crs norm group is plotted on this foDm in 
Figure 6. It must be kept in mind that the comparison is 
between the two seminary norms, and that the norms for the 
g'eneral population may be different in many respects. That 
this is likely is shown by a comparison with the three 
included in the resaarch scales. The United Presbyterian 
mean score of 49.79 on Es has a t score of 59 according to 
general population norms; the score of 14.62 on Dy, a T score 
of 45; and the score of 4.62 on Pr, a T score or 37. 
The means and standard deviations of the United Pres-
byterian and CTS norm groups are presented in Table VII, 
except for those of the HSX and Sv scales, which are not given 
on the United Presbyterian form. The differences between the 
means are also listed. Eighteen of the differences are less 
27Dahlstrom and Welsh, £2.· cit~g pp. 448-468~ 
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__ Escapism - ---- lf 1,5 14 ]~ ~~-Jelf r ~ Ii --· 6 5 .... ""____ _ 
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Ac 
Ae 
At 
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14.00 
8.78 
*'~· 
De 2.36 
Do-r 11.59 
Dy 14.62 
Ee 9.96 
Em 7.89 
Eo 12.70 
Es 49.79 
Gr ll.26 
He 4. 56 
Hr 12.94 
Ie 34, .10 
Im 5. 50 
Lp 39.54 
Mp 15.35 
No 3.87 
Nu 8.76 
Or 12.81 
Pr 4.62 
Pv 14.32 
Re-v 16.86 
Rg 4.82 
li!D 23. 29 
Sf 26.87 
So-r 35.64 
Sp 20.33 
St-r 13.20 
Sv ** 
To 25 • .(~4 
Tp 22.19 
Un 11.19 
1. 72 
2.66 
5.88 
*•X-
l. 40 
1. 72 
5.91 
2.55 
3.31 
2.94 
3.97 
1. 70 
2.05 
1. 73 
2.58 
2.60 
4.96 
4.10 
2.08 
4.46 
2.26 
3.06 
6.02 
1.82 
1.10 
1.37 
3.96 
3.17 
2.04 
1.91 
** 
2.68 
10.45 
1.69 
15.27 
13.59 
11.69 
12.25 
2.50 
10.88 
17.93 
10.39 
B.68 
12.43 
48.84 
9.99 
5.57 
12.44 
32.49 
5.95 
36.88 
16.03 
4.00 
9.4:3 
11.55 
6.47 
17.49 
16.56 
5.24 
22.42 
24.07 
33.15 
19.09 
12.55 
29.33 
23.76 
7'7.90 
11. 56 
SD 
1. 79 
2.77 
7.04 
2.31 
1.42 
2.62 
7.83 
3.05 
4.76 
3.09 
4.66 
2.40 
2.49 
1.83 
3.11 
2.89 
6.51 
4.04 
2.43 
4.50 
2.45 
4.03 
6.26 
1.88 
1.21 
2.95 
5.54 
5.02 
3.51 
2.07 
7.11 
3.86 
12.34 
.57 
.41 
2.91 
.23 
.71 
3.31 
.41 
.79 
.27 
.95 
1.27 
1.01 
.so 
1.61 
.45 
2.66 
• 6B 
.13 
.67 
1.26 
1.85 
3.17 
.30 
.42 
.86 
2.80 
2.49 
1.24 
• 65 
1.68 
.37 
~"'From 9i1.dd~ for. Cou_~el~'it_ Prospec_:.tiv~ Church ~o:r~:.~:i 
by c. E. Davis, Pittsburgh, Board of Christian Education 1 
United Presbyterian Church, 1963. 
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than one point~ and only seven are greater than two score 
points. The largest dif:ference is on Tp (Teaching Potential)$ 
where means are 82.19 and 77.90 for the Presbyterian and CTS 
groups respectively, so the difference of 4.28 is not large 
proportionately. So :i.t would seem again that there is per-
haps a pattern fairly characteristic 0£ seminary students. 
More will be said about many of these scales in 
Chapter v, when the predictive aspects of the study will be 
considered,. 
CH.APTER V 
RESULTS: PREDICTIVE VALIDITY 
The second purpose of this study was to see whether 
any one or several of the scales of the MMPI could predict 
ministerial effectiveness as measured by (a) grade point 
average for two semesters of seminary work, (b) peer ratings~ 
and (c) faculty ratings using the Ministerial Effectiveness 
Ratino Scale. As described in detail in Chapter III. the 
BMD 29 program was used on the 7090 Computer at Purdue Univ-
ersity to compute the appropriate multiple regression and 
correlation analyses. The results of these analyses~ the 
simplified regression equations found, and the results of 
the crossvalidation studies form the subject matter of this 
chapter. 
In brief~ the procedure was to us0 the results of the 
analyses~ to select the variables which met three further 
restrictions~ and to use a Wherry-Doolittle test selection 
procedure with these to calculate a simpler regression 
. l 
equation. 
1Henry E. Garrett, Statistics in Psychology and Education 
(New York, Longmans» Green and Co., 1958), pp. 426-40. 
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This regression equation was used to predict the criterion 
scores of the crossvalidation groupt and the coefficient of 
correlation between predicted and achieved scores found and 
tested for significance. The regression equations found and 
the results of the crossvalidations will be considered for 
each criterion measure in turn: grade point average, peer 
ratings, and faculty ratings. But first it will be important 
to establish the comparability of the experimental and cross-
ralidation groups. 
Comparison of the !~erimental and crossvalidation grou2s. 
For valid crossvalidation, the new group must be equivalent to 
the experimental group in all important respects. Both groups 
were students at Christian Theological Seminary. Important ways 
in which they might differ could be age, denominational a£fil-
iation, and in the means or their scores on the predictor vari-
ables, the scales of the MMPI. The average age of the experi-
mental group was 27. 66, and that o:f the. crossvalidation fJroup 
was 27.63--a difference of about ten days, obviously not a 
significant difference. In denominational background, the 
:forty-seven subjects of the exper:i.mental group included thirty-
four Di.sciples, nine Methodists, three Baptists, and one Pre·s-
byterian. The crossvalidation group of thirty-two included 
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twen .. cy Disciples, eight Methodists, one Baptist, one Pres-
byterian, one from the United Church of Christ? and one from 
the 'LTn:i:tecJ Church of Canada. Both 9roups ~ then, were roughly 
equivalent, both being heterogeneous as to denominationa.l 
affiliation, but with about two-thirds Disciples students. 
Examination of the profiles o:f the two groups on the 
clinical scales of the MMPI as shown in Figure 7 indicates 
that they a:!'e almost identical on K, Hs, Mf, and Pt. The 
crossvalidation group has slightly higher means on L, F, and 
Ma, and slightly lower means on D, Hy, Pd, Pa~ and Si~ the 
greatest differences being on L and Ma.. To determine whether 
any of these differences were significant, the significance of 
the difference between the means was calculated for each scale~ 
first using the formula £or the standard error of the differ-
ence of uncorrelated means, then :finding the critical ratio 
') 
and testing it for significance.~ In Table VIII are shown 
the means and standard deviations of the two groups 01.1 the 
clinical scales of the I\1!>1PJ, ·the differences between these 
means 0 and the critical ratio of each di.ffe:rence. Most of the 
differences are negligible, and only two were :found to be 
2 Ibid, pp. 213-17. 
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Figure 7. Mean profiles of the experimental and 
crossvalidation groups on the clinical scales of the MMPI. 
Scale 
TABLE VIII 
SIGI\l~FICA.t~CE OF THE DIFFERENCE BETWEEN TiiE MEANS 
OF THE EXPERIMENTAL AND CROSSVALIDATION GROUPS 
Experimental Crossvalidation 
Group Group 
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Mean SD Mean SD Difference CR 
L 3,.25 1.94 4.47 2.42 1.21 2.33 1 
F 3.00 2.50 4.28 3.45 1.28 1.79 
K 17.17 4.51 17.34 4.34 .17 .16 
Hs+. SK 13.26 3.58 13.13 3.91 .13 .15 
D 19.32 4.39 18.09 3 69 1.23 1,27 
Hy 22.51 4.21 21.41 4.50 1.10 1.10 
Pd+.4K 22.74 3.69 21.94 .2.86 .80 1.08 
Mf 29.28 S.21 29.13 4.70 .15 .13 
Pa 10.17 2.49 9.63 2.28 .54 LOO 
Pt+lK 27.28 5.05 27.28 3.89 .oo .oo 
Sc+lK 26.45 5.22 25.50 3.77 .95 .94 
Ma+.2K 18.60 3.82 .21. 06 3.45 2.46 2. 98¥:-i<-
Si 25. 21 9.57 22.50 8.21 2.71 1.33 
Age 27.66 27.63 
N = 47 N ::;: 32 
~~ Significant at the .05 level CR ' 1.96 
~- .. }f- Significant at the .01 level CR 2: 2.58 
I Significant at the .02 level CR ::, 2.33 
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3 
significant, L at the .02 level and Ma at the .01 level. 
All considered s the tvro groups can be accepted as equivalent 
on all but these two scales. 
Intercorrelations. The basis for the Wherry-Doolittle 
test selection procedure is the correlation matrix~ so one of 
the early steps in the mul tiplc regression and correlation 
analysis is the calculation of the coefficients of correlations 
between all \lariables, both dependen"c and independent. The 
complete tables of intercorrelations between all variables 
are found in Appendix B 9 but Table IX lists the correlat:i.ons 
between the criteria measures and the scales of the MMPI plus 
the Language~ Non-language, and Total Mental Factors 0£ the 
Cali.fo:rnia Tesi: of Mental Maturity~ and the intercorrelations 
of the criteria themselves. For an N of forty-seven, with 
therefore forty-rive degrees of freedom, a correlation of .288 
is significant at the .05 levels of .340 at the .02 level, 
4 
and of .372 at the .01 level. Some of the correlations 
3E. F# Lindquist, A First Course in Statistics (New 
York, Houghton Mifflin Co~, l942):-P:-Y32:° 
4G ~t ·.-.. "">Q1 arre~ , OJ>· £.~·, P· .:;. -· 
1~09 
were .28, just short of significance. 
It is easily noted from Table IX that the highest 
correlations with GPA are CTivlM Language Factor, .48**; CTMM 
Total Mental Factors, .46-«·*; MMPI Mf, .36'; CTMM Non-language, 
.29*; and Iv'!MPI Sc+K, .28 (almost significant}; and MMPI Exper-
imental scales, Or, .29*; and ReR, .28. The highest correla-
tions with peer ratings are Ma+K, .34'; and Ma without K 
correction, .28; next highest, but not significant is CTMM 
Language Factor, . 24. None of the experimental scales cor-
relates significantly with peer ratings. As to faculty 
ratings, the highest correlations are Cng.32*; Ma+K, .31*; 
Ma without K, .30*; and next highest, but not significant, 
are Pa, -.25; Do, .24; and CTMM Language Factor, .24. 
It is interesting to note that the intelligence scores 
are not significantly correlated with either faculty or peer 
ratings, but that grade point average is significantly correla-
ted with faculty ratings, .36'• and almost so with peer 
ratings, .28. Both faculty and peers seem to be impressed 
with actual classroom performance, then, and with a high 
energy and ambition level as shown by higher Ma+K scores. 
Faculty and peer ratings are significantly correlated, .34'. 
Of the scales designed to predict academic achievement, 
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TABLE IX 
CORRELATIONS BST'VJEEN THE SCALES OF THE CTf,11,M, THE CL I NI C:'\L , 
RESEARCH Al'lTI EXPERIMENTAL sc-;J,_L&S OF THE MMPI 
AND THE CRITERION MEASURES 
Scale FAC PEER GPA Scale FAC PEER GPA 
LF • 2~~; .24 .48*•* Ac .03 .03 .12 
w..., .24 .10 .29* Ae -.16 .05 -.14 
Tivl .19 .22 .46** A'" ~I,. -.02 -.16 .05 
L -.14 .01 -.17 Hsx -.1e .05 - 0 l'l 
F .. QLJ -.03 .03 De -.14 -.12 -.10 
K .01 .13 .02 Do .14 .06 .06 
Hs -.20 -.15 -.07 Dy .04 -.16 .05 
Hs+K -.20 -.05 -.04 L"-c .10 .02 2~· • .::> 
D .04 -.13 -.15 Em .03 -.06 .02 
Hy -.04 .07 -.05 Eo -.18 -.05 .01 
Pd .01 -.09 -.11 Es .17 .15 .15 
Pd+K .03 -.02 -.09 Gr -.10 .02 -.07 
Mf • 07 -.01 .361 He -.05 -.06 o·· • 0 
Pa -.25 -.21 .15 Hr .04 .10 .02 
Pt .08 -.06 .04 Ie .04 .oo .14 
Pt+K .11 .04 .06 Im .07 -.06 .07 
Sc .11 .06 .21 Lp .07 .os -.03 
Sc+K .14 .20 .28 f'.Ip -.oo .10 -.12 
Ma D 30•~~ • 28 .21 No -.10 .02 .04 
Ma+I': . 31·~~ .34 1 .21 Nu .17 -.11 .02 
c: .: 
'-' .L -.09 -.02 .07 Or -.14 -.10 • 29~1.-
A .08 -.15 -.01 er .06 .12 -.03 
R • 22 -.08 .07 Pv -. 08 -020 -.02 
Es .19 (t 14 .16 i(e .03 -.00 .28 
Lb oo • v .19 -.20 ;(g -.04 -.03 -.02 
Ca -.02 -.20 -.04 Pr ..._~ t_J .02 .08 -.24 
Dy .04 - . 16 .05 S~f -.08 .18 -.12 
Do .24 .10 .24 So .02 .08 -.11 
Re -.04 . 01 .13 Sp .10 -.03 008 
Pr .06 .12 -.03 St .19 .06 -.03 
St ul8 .19 .10 Sv -.20 -.06 -.02 
Cn , 32·X- .06 .22 To -.01 -.09 .04 
FAC .34 1 3i;1 . '-" Tp -.08 .01 -"07 
PEER .28 Un -.13 -.26 '"" ,~, .!.(...: 
":-" A '°' .!.~ .l:'L\..... • 34• .36 1 
FEER .28 
.N - 47 
-X·Significant at the .05 level; ); • 288 
.. :f* Significant at the .01 10\.•el: ~. 372 
'Significant at the .02 level: ~ .340 
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only Or, Originality, had any significant correlation with 
the grade point average, .29*. Academic Achievement had a 
correlation of only .12, College Achievement of -.14; Grad-
uate School Potential, -.07; Honor Point Ratio, .02; Intel-
lectual E£ficiency, .14; and Underachievement, -.18. This 
correJation with the Or scale seems to bear out Gough's 
predication of a ttsignificant shift in the psychological 
processes involved in academic success from high school, where 
conformity is given high weighting, to college, or more 
clearly graduate school, where success through independence 
and originality is given increasingly greater emphasis. 115 
I. GRADE POINT AVERAGE PREDICTED 
Multiple regression and correlation analyses with 
grade point average were done with the clinical scales, the 
research scales, then both together, and with the experi-
mental, or auxiliary scales. The complete data of the anal-
y~eB of variance for regression are found in Tables XX:IJI to 
XX'IJI in Appendix B, but part of the data is rep((oduced in 
tables in this section. Each such table includes the degrees 
Sw. Grant Dahlstrom and George Schlager Welsh, An ~ 
Handbook (Minneapolis, University of Minnesota Press, 1960), 
PP. 251-52. 
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of freedom due to regression (the number of independent vari-
or scales of the MMPI), and due to deviation about regression 
(N -1 - the number of independent variables), and the total, 
which is N minus one; the sums of squares, and the mean 
squares (the sums divided by the degrees of freedom); and the 
F value for the entire set of variables. The information in 
the body of the tables includes the means and standard devi-
ations of each variable, the coefficient of correlation 
between each and the criterion, the regression coefficient, 
the F values of the vari~bles included at each point, and the 
multiple correlation of these with the criterion. The F 
values for the appropriate degrees of freedom were checked for 
significance in the tables of F values in Garrett6 and Ostle, 7 
and the .05 level is indicated by one asterisk (*) and the .01 
level by two asterisks(**). The regression equation as calcu-
lated by the computer included all the variables, and though 
often most of the variables had a significant F value, the 
entire set did not. Such a large number of scales in an 
6Garrett, !:2· cit., pp. 451-54. 
7sernard Ostle, Statistics in Research (Ames, Iowa State 
University Press 9 1963), pp. 529-43. 
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equation is completely unwieldy for practical purposes» and the 
standard error of estimate would make the possibility of sig-
nificant prediction most improbable. So three further restric-
tions were accepted for choosing three or four variables for 
the simpler regression equation, as descriped in Chapter III. 
In each case the simpler equation was used to predict the 
grade point average for the crossvalidation group, and the 
coefficient of correlation between predicted and achieved C.PA 
calculated and tested for significance. 
Clinical~ research scales. Tables X, XI, and XII 
present the data of the analyses of variance for regression 
of the clinical, the research, and the clinical and research 
scales together with grade point average. In Table X, the 
clinical scales with GPA, the first variable chosen was Mf, 
with a simple and multiple correlation of .36, significant 
at the .02 level, and almost at the .01 (.01 = .372 for 45 
degrees of freedom). When D9 negatively weighted, was added, 
the multiple R was increased to .46244, and the F value was 
significant at the .01 level. The addition of sc+K, posi-
tively weightedp raised the multiple R to .55183, and of Pd 
(without K correction), negatively weighted, increased R to 
.57744, a lesser increase. Each addition increased the 
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A?-'fAL YSIS OF VARIANCE FOR Ii'.£GRESSION 
f.IM?I CLINICAL SCALES WITH C1l0 A 
·---Source of Var:Lntion 
Due to Regression 
Deviat5.on about Regression 
'Total 
-------- -···-------
D.F. 
18 
28 
46 
-----~---s. ::;:, < .M • . s. F Value 
----·----,. 
5.256}3 0.29201 1.71088 
4.77894 0.17068 
10.03507 
-------........ .,,,.._ .... ______________ _ 
Intercept (A Value) J.. ,£ 1.09231 
Simple Reg. F Multiple 
No. Name I1iean SD r Coef. Value R 
.. -··-··--........ ., .. 
.... 
---·------
13 CJ_!'~\ll~ 2S"28 5.21 • 36 0. 0.3~!<-S5 6. 7170·4.;< 0.36039 
9 ,_ "'rl '._ .. _I_ l'tL : 0 ~,., ..I _.., • -..F , ... 4.88 -.15 -0.02227 5. 9846frlHr 0.46244 
18 CJ..:NSCK 26u&1:5 5.22 • 28 0.02071 6.27568** 0.55183 
' ., J. ..!. CLNPD 1~· .. 83 3.40 -.11 -0. 084:80 5.25242** 0.57744 
10 CLNHY 22~51 4.21 -.05 -0.02012 4.53709*~· 0.59683 
14 CLNPA 10.::7 2.49 .15 0.02271 .3. 94185¥dr 0.60957 
7 Ci. N'H:S '~:,, ~!·7 3.59 - .07 -0 • .51863 3. 34859~·* 0.61270 
,,, 
-.. CL.NL 3,26 1.94 - .17 -0.0.2823 2.90400'** 0.61596 
8 CL NH SK J.3. 26 3.58 -.04 0.50653 2.57821* 0.62082 
6 Cl .. NY. J.7.17 4.5l .02 0.26357 2.60117* 0.64766 
19 CLNMA 15.13 3.92 .a1 0.43635 2. 333,:~9* 0.65046 
20 CLN?"1.!-\J.( 18~6C 3.82 .21 -0.41527 2. 54cA5* 0.68799 
15 CLN?T 10.06 7.07 .04 0.25570 2.30572* 0.68991 
16 CLN?TK 27.28 5.05 .06 -0.41500 2.47641* 0.72113 
5 CLNF 3.00 2.50 .03 0.01272 2.26571* 0.72317 
12 CLNPDK 22 0 74-- 3.69 -.09 0.05423 2 .Q6140·X· 0.72366 
17 CLNSC 9.15 6.16 .21 0.00651 1.87600 0.72370 
21 CL NS I 25~21 9.57 .07 -0.00072 1. 71088 0.72372 
Dependent 
35 GPA 2.85 0.47 N ::: 47 
multiple R~ until with all eighteen variables, it is .72372, 
\ 
but the F value is significant only through the first sixteen. 
With the research scales, as shown in Table XI, the 
highest simple correlation was with Do, Dominance, the first 
chosen variable, .24405. No F values were significant, so the 
research scales alone, so far as this study is concerned, show 
no probability of being able to significantly predict GPA. It 
is interesting to note that Webb and Goodling also found Dom-
inance significantly correlated with grades at the end of the 
first year at Chandler. 8 
When the clinical and research scales were combined in 
an analysis 1 the order of variables was changed from that o:f 
the clinical scales alone, as can be seen in Table XII. M:f 
was still the first variable chosen, but the next was Es, with 
a correlation with the cri te:don of .16. This is less than 
several others, but with a negative correlation of -.39 with 
Mf, Es added more unique variance. The multiple R was raised 
to .48949, and the F value is significant at the .01 level. 
8s. c. Webb and R. A. Goodling, "Test Validity in a 
Metbod:tst Theological School, 11 Edi:cational and Psycholo2i?al 
Measur~nt, 18, 1958~ pp. 859-866. 
TABLE XI 
ANALYSIS OF VARIANCE FOR REGRESSION 
MMPI RESEARCH SCALES WITH GPA 
Source of Variation 
Due to Regression 
Deviation about Regression 
Total 
D.Fo S.S. 
11 2.75822 
35 7.27685 
46 10.03507 
M.S. 
0.25075 
0.20791 
116 
F Value 
1.20604 
-·----·------
Intercept (A Value) is -0.88125 
SimpJe Reg. F l'-'iuJ tiDle 
No. f1arne Me2.n SD r Coef. Value R 
213 RE Sf},.) 18. J. 5 3.01 .24 0.05018 2.84990 0.24405 
27 RES DY lG. 74 8.45 .05 0.01472 3.00391 0.34661 
2'.} 
_, RE.SR 15. '72 3.90 .07 0.02594 2.599JJ 0.39179 
24 f(E ·.3 ~. :·~, 49. 89 5.31 .16 0.00824 2.53382 0.44091 
25 RS~~;I .. B 9 . i;.4 2.67 -.20 -0.03601 2.26423 0.46516 
30 I~~ESl::;f{ 6. 2P ,J 3.68 -.03 0.03358 1.98888 0.47935 
29 -nr..:·c r"">r.~ "\ .. - .. ).\C 22.70 2.66 .13 0.06031 1.84271 0.49854 
32 RESCN 25 . 17 4"66 .22 0.03332 1.73225 0.51694 
26 RE.SC/~ 8. 6<1 ('.) 5.26 -.04 -0.01114 1.53306 0.52117 
., ~ R'··c;.:~ 22 21 ..::>l ..,,..,,,,..._. ~J 1 . 3.36 .10 -0.00902 1.36177 0.52383 
22 RESA 9 . .!{.J 7.43 -.01 -o. oo~: J.s 1.20604 0.52427 
Dependent 
35 GPA 2 • :3.: o. 47 N = 47 
ANALYSIS OF VARIANCE FOR REG:~ESSION 
MMPI ·:LINICAI & RESEARCH SCALES )JITE GPA 
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~-~-~~~~~~--~~~~~~~~-~~-~~~~~~. Source of Variation D.F. S.S. 
~ -· ·~~~~~~--~~~-· 
Due to Regress :ion 29 6. 90732 0.23818 
0.18399 
F Value 
1.29458 
Deviation about ~egression 17 3.12775 
Totai 46 10.03507 
---------·- -·---------...,.·-·--~ ..... Iritc:rcept (A VaJ ue) is -2.64953 
Simple Reg. F Multiple 
No. Name Me<:\n 1...:::l\ '"'-'"'.; r ()oef I> Value R 
13 Cl.NM? 29.28 5,,21 .36 0.03058 6.7]'704* 0.36039 
24 RES ES 49.89 5.31 .16 0.03277 6.93229** 0.48949 
18 CL NS CK 26.45 5.22 .28 -0.01418 6. 32158*'*• 0.55322 
25 i~ESLB 9. ~A 2.67 -.20 -0.07394 7.19234** 0.63759 
9 CLi\TD 19.32 4.89 -.15 -0.04203 6.86227** 0.67498 
23 RSSR 15.72 3.90 .07 0.04564 6.33923** 0.69815 
32 RE:3CN 25. 17 4.66 .22 0.01361 6.69}43** 0.73869 
14 CLNPA 10.17 2.49 .15 0.02238 6. 12561-l':-·)} 0.75050 
12 CLNPDK. 22.'74 3.69 -.09 -0.0.5571 5. 8J251 -X·-¥.· 0.76533 
28 EESDO 18.15 3.00 .24 0.05106 5. 29016·l!-* 0.77140 
15 CLN-PT 10.07 7.07 .04 0.02641 5 "05759~·.;(~ 0.78347 
8 CLNliSK }3.26 3.58 -.04 0.3.3302 4 .. 6t~'j'65~·* 0.78820 
30 RES PE 6.28 3.68 -.03 0.03.508 4. 33436,J·:I- 0.79414 
20 CL:NMAK 18.60 3.82 .21 -O. l 717J 4.09628** 0.80116 
7 CL NHS 4.47 3 . .59 -.07 -0. 312·1.5 3. 87979-Yc·'.* 0.80775 
J7 CLNSC 9. 15 6 .16 . 21 0.04182 3.78627** 0.81780 
19 C'LNMA J. 5.} 3 3.92 .21 0. l r;,,535 3. 59493-:H 0.82352 
27 RES DY 18.74 8.45 .05 -0.00826 3.31296** 0.82492 
29 RES RE 22.70 2.66 . 13 0.0137] 3. 05258-)~·i<: 0.82604 
31 RESST 22.21 3.36 • 10 -0.00890 2. 81 7-.:!-2* 0.82720 
22 HESA 9. t.1:3 7.43 -.01 O.Olll7 2.60603* 0.82851 
6 CT.NK 17.17 4. 51 .02 -0.02048 2.39501* 0.82889 
5 Cl.NF 3.00 2.50 .03 0.00870 2. 28079~f- 0.82920 
4 CL1\J"L 3.26 1.94 -.17 -0.00946 2.02150 0.82947 
10 CLNHY 22.51 4.21 -.05 -0.00322 1.853.-:15 0.82954 
, .., 
.-..J_ Ci..NPD 1 i'"' Q'"' - . .Jc: ._,_., 3.40 -.11 0.03134 l. 698"!1 0.82962 
26 RES CA 8.68 5.26 -.04 0.00215 1.55404 0.82965 
21 CL NS I 25.21 9.57 .07 -0.00025 1.41969 0.82965 
16 CLNP11'( 27.25 5.05 .06 " '"•"•'>r:;? v. 1.J\...rv_,_; 1.29458 0.82965 
Dependent 
35 GPA 2.85 0.47 N :::: 47 
Again, Sc+K was the third variable included~ raising multiple 
R to .55322~ but Lb was the fourth 9 negatively weighted, 
making the multiple R .63759. The increments in R were less 
thereafter~ for a maximum of .82965 after twenty-seven vari-
ables had been included. F values were significant through 
the first twenty-three. 
Applying the three added restrictions to this analysis, 
the standard error of estimate was reduced very little after 
the fourth variable (though the first increase came after the 
ninth), so the first four variables, Mf, Es, Sc+K, and Lb 
were chosen for the calculation of a new regression equation, 
using the t\il'ler:ry-Dooli tt le test selection procedure. The 
equation, found first in beta weights, when transformed into 
score .form, was: 
YGPA:::: .035 Mf + .042 Es + .040 Sc+K - .062 Lb - .7132. 
This battery accounted for forty-one per cent 0£ the variance 
of the cJ:-iterion: Mf, 14 per cent, Esp 8 per cent, Sc+K, 13 
per cent, and Lb, 7 per cent. The multiple R corrected for 
chance errors was .6093, and the standard error of estimate 
was .3703. 
The equation was then used w:i.th the raw scores on Mf, 
Es, Sc+K, and Lb to predict the GPA for each subject of the 
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crossvalidation group. The coefficient of correlation be-
tween the predicted and achieved scores was found to be .3034. 
A correlation of .349 was needed to be significant at the .05 
leve1~ 9 so the equation had not significantly predicted the 
grade point averages of the crossvalidation group. 
Because o:f the possibilf ty that the error introduced 
by f O'Jr scalGs might have been enough to prevent the predic-
t ion from being significant, another regression equation 
usiag only the first three, Mf 3 Es, and Sc+K, was calculated: 
Y GPA ::- • 038 Mf + • 0384 Es + • 0262 Sc+K - • 867. 
This battery accounted for 30 per cent of the variance of the 
cri t,:;:rion; r,if, 15 per cent, Es, 7 per cent, Sc+K, 8 per cent o 
The corrected multiple R was .5235~ and the standard error of 
estimate of the predicted criterion score was found to be 
.3979. 
This new equation was used with the raw scores of the 
crossvalidation group on Mf, Es, and Sc+K to predict their 
GPA scores. The correlation between predicted and achieved 
scores was found to be .4210, significant at the .02 level, 
( .02 = .412). So this regression equation was able to predict 
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the grade point average of the crossvalidation group signif-
icant ly. 
CTiil'.u'\1 added. Since the intercorrelations between the 
California Test of Mental Maturity Language, Non-language, 
and Total Mental factors were available, it was questi.=ined 
whether a combination 0£ IQ as measured by the C'lJ!"~l and the 
and the MMPI could predict better than the MMPI alone. A 
Wherry-Doolittle test selection procedure~ using the CTiv~l 
Language factor, and the MMPI Mf, Sc+K ~ Es 11 Do 9 Lb, D, Ma, 
and Ma+K, was done, and the regression equation calculated. 
The variables chosen were CTI-tlfv1 Language factor, Mf, and Dp 
and ·the regression equation was: 
YGPA = .0119 CTiliM LF' + .031 Mf - .0234 D + .9437. 
This battery had a corrected multiple correlation of .5581 
with the criterion and accounted £or 34 per cent of the 
variance of the criterion: LF~ 18 per cent; Mf, 12 per cent; 
and D, 4 per cent. The standard error of estimate was .3875. 
When this equation was applied to the scores of the crossvali-
dation group, the coefficient 0£ correlation between pre-
dicted and· achieved scores was .3168:1 just short of the .OS 
level of significance. 
Once again, ono scale was eliminatedt D, and the 
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regression equation found was: 
YGPA = .0132 CTiv.iM LF + 00226 Mf + .5791. 
The shrunken multiple correlation coefficient was .5234, and 
the battery accounted for 29 per cent of the variance of the 
criterion; CTivIM Language factor, 20 per cent, and Mf 11 9 per 
cent. The standard error of estimate was found to be .3935. 
when this regression equation was applied to the scores 
of the crossvalidation group, the coefficient of correlation 
between the predicted and achieved scores was .4124, signif-
icant at the .02 level, ( .02 = .412). 
In ord~r to see whether this represented an improve-
ment over ?rec1ict ion using the CTI·l:M Language factor alone, the 
regression equation for it was :found: 
Y GPA = . 0153 CTMivl LF + • 98.50. 
The coefficient of correlation between LF and GPA was .48» 
and the standard error of estimate was found to be .4097. 
\.Vhen this equation was used to predict the grade point aver-
ages o:f the crossvalidation group~ the coefficient of correla-
tion between predicted and obtained scores was .4452~ signi-
ficant at the .02 level, and lacking only .004 of reaching the 
• 01 level. 
Experimen_tal scales. Part of the data of the analysis 
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of variance for regression o.f the experimental 9 or auxiliary 
scales of the MMPI with GPA are prese11ted in Table XIII, 
while the complete analysis is .found in Table X.XVI in Appendix 
B. Or, originality, was. the fi:rst variable chosen, with a 
correlation of .2878 with the criterion, and an F value signif-
icant at the .05 level. ::?:p, Role-playing, when ad<led; 
increased the multiple R to .43292, an increase of over .14 
points, with an F value significant at the .05 level. The 
add.1.tion of Es, Ego strength, increased the multiple R to 
.52315, and contributed to an F value significant at the .Ol 
level. The addition of further variables added smaller incre-
ments to the R, though the F values remained significant at 
the .01 level until after twenty-five variables had been 
included, and significant at the .05 w:i.th the addition o:f 
five more, with a cumulative multiple R of .89912. 
The F values had increased :ro.pidly for the first three 
variables, then started decreasing rapidly, though signif-
icant at the .01 level for the appropriate degrees of freedom. 
Therefore, the first three, Or, Rp, and Es, were used in a 
Wherry-Doolittle test selection procedure, and a regression 
equation calculated: 
YGPA = .056 Or - .0789 Rp + .030 Es + 2.276. 
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TABLE XIII 
ANALYSIS OF VARIANCE FOR REGRESSION 
MMPl EXPERIMENTAL SCALES WITH GPA 
Source of Variation D.F. S.S. 
Due to Regression 34 8.17835 
Deviation about Regression 12 1.85672 
Total 46 10.03507 
Intercept (A Value) is 
Simple Reg. 
No. Name Mean SD r 
~~~ ~~~~-~~~~~~~~-
21 
26 
l] 
12 
29 
34 
24 
2 
4 
1 
32 
25 
10 
30 
20 
9 
17 
7 
23 
15 
5 
31 
13 
3 
18 
22 
6 
19 
16 
]4 
33 
27 
EX PO R 12.96 2.87 
EXPRP 
EXPES 
EXPGR 
EXP.SP 
EX PUN 
EXPRER 
EX?AE 
EXPflSX 
EX?AC 
SX?TO 
EX?RG\1 
EXPEO 
EXPSTR 
EXP~11J 
EXPLP 
EXPDY 
EXPPV 
CXPIE 
EXP DE 
EXPSV 
EXPHC 
EXP AT 
EXPi.,,lP 
EXP PR 
EXPDOR 
EXPNO 
EX PIM 
EXFHR 
EX?TP 
EXPSF 
21. J 3 3 .02 
50.47 5.38 
10. 34 2. 19 
18.62 3.39 
ll.38 
16.53 
14.81 
12.} 9 
15.04 
24.13 
5.64 
11. 55 
12.4-3 
10.60 
10.87 
36. J 9 
J 8. 74 
15.74 
32.43 
2.15 
27.98 
5.79 
13.34 
12.81 
6.28 
10.66 
5.74 
6.38 
} 2. 79 
76.62 
23.70 
1.60 
1.94 
2.68 
1. 86 
2.] 8 
3.40 
1.36 
3.24 
1. 99 
4.69 
5.53 
6.39 
8.45 
6.53 
3.46 
1.41 
8.39 
3.14 
8.05 
4.20 
3.68 
2.38 
3.17 
3.01 
1. 73 
12.89 
5.82 
.29 
-.24 
.15 
-.07 
.08 
- • J 8 
.28 
-.1.4 
-.17 
.12 
.04 
- .02 
-.01 
-.03 
.02 
.02 
-.03 
.OS 
.02 
.14 
-.10 
-.02 
.06 
.05 
-.12 
-.03 
.06 
.04 
.07 
.02 
-.07 
-.12 
Coef. 
0.06754 
-0.05776 
-0.00497 
-0.12130 
-0.02058 
-0.15190 
0.25520 
-0.08304 
-0.11426 
0.02004 
0.]0518 
-0.] 5835 
-0.14363 
-0. 13308 
-0.09404 
0.09582 
0.08437 
0.03197 
0.01926 
-0.00420 
0.09691 
0.04906 
-0.03874 
-0.06869 
-0.03427 
0.15572 
0.08810 
0.11401 
0.05673 
0.05081 
0.01902 
-0.02740 
8 EXPEC 11.79 
28 EXPSOR 32.40 
De:eendent 
3.77 .23 -0.00542 
4.95 -.11 -0.00416 
37 GPA 2.85 0.46 
~------· 
M.S. 
0.24054 
0.15473 
-0.48598 
F Value 
1.55461 
F Multiple 
Value R 
4.06612* 0.28787 
5.07417* 
S.40093** 
5.00053** 
4.55887** 
4.33237** 
4 .19054** 
0.43292 
0.52315 
0.56798 
0.59775 
0.62760 
0.65519 
4.43829** 0.69501 
4.5254)** 0.72387 
4.16397** 0.73234 
4.00385** 0.74646 
3.74505** 0.75452 
3.57119** 0.76454 
3.59618** 0.78192 
3.54186** 0.79468 
3.45700** 0.80520 
3.72023** 0.82802 
3.87)42** 0.84461 
3.76291** 0.85198 
3.58072** 0.85653 
3.37833** 0.85990 
3.33295** 0.86799 
3.13262** 0.87064 
2.98316** 0.87461 
2.98046** 0.88325 
2. 96447* 
2.79257* 
2.61783* 
2. 42904il-
2. 25041 * 
2.09733 
2.92224 
1.73429 
1. 55461 
0.89105 
0.89372 
0.89602 
0.89754 
0.89912 
0.90141 
0.90255 
0.90272 
0.90276 
N ·- 47 
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This battery accounted for 27 per cent of the variance of the 
criterion; O:r, 10 per cent, Rp, 12 per cent; Es, 5 per cent. 
The multiple R corrected for chance errors was .494, and the 
standard error of estimate was .4071. 
N'hen this equation was uscc' to predict the grade point 
averages of the crossvalidation group, the coefficient of 
correlation between the predicted and achieved scores was 
.4186, significant at the .02 level. This equation, then, 
was able to predict C,PA for the crossvalidation group. 
The four equations found to have predictive validity 
for predicting GPA for students at CT.S, arranged in order of 
highest to lowest correlation between predicted and achieved 
scores are: 
y GPA - • 0153 CTM.fvi LF + • 9350: 
YGPA - .038 Mf + .0384 Es + .0262 Sc+K 
~ .867: 
Y GPA •· • 056 Or - • 0789 Rp +· • 030 Es 
+ 2.276: 
YG?A : .0132 CTVi1'1 LF + .02.26 Mf + 
.5791: 
.4452 1 
.4210' 
.4186' 
.4124' 
The range of the predicted scores was less than that 
of the achieved scores in each equation. The range of the 
achieved scores was from 1.47 to 4.00, while the range of the 
predicted scores for the equations in the order listed was 
2. 41 - 3 .17 ( CTMM. LF only) ; 2.19 - 3 .14 (MMP1 Clinical Scales) ; 
2.17 - 3.13 (MMF1 Experimental Scales); and 2.19 - 3.24 
( CThlM LF + MMPI Mf) • The range of the predicted scores was 
restricted beca.use, in each case, the equation was too con-
stant plus what varied from 23 per cent to 30 per cent of 
the variance of the criterion. 
It was interesting to note that in the five cases in 
which the achieved score was more than .SO grade point lower 
than the predicted score, as predicted by the equation using 
~ll~PI variables only (the second in order as listed above), 
four of the five students dropped out at the end or the year. 
Two of these had a GPA of less than 2.00, and had been put on 
probation. The two who were not on probation re-enrolled the 
second semester of the next year. The one who did not drop out, 
even though on probation, had the lowest achieved score and the 
lot.'"Jest predicted score, though not the lowest en~~ Language 
factor score. 
II. PEER RATINGS PREDICTED 
Essentially the same procedures were followed with 
peer ratings as with grade point average, except that when 
ratings are used, some test of interjudge reliability is 
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needed. In this case, Kendall's Coefficient of Concordance 
W was used. 
Agreement among the ratings. The degree of agreement 
between the raters as shown by Kendall's Coefficient of 
Concordance W was tested for both the experimental and cross-
validation groups. This relation was tested for significance 
by computing Chi-square by the formula x2 = k(N - l)W, with 
N - l degrees of freedon. Chi-square for the experimental 
group was found to be 73.68, with 46 degrees or freedom, 
significant at the .01 level, and almost at the .001 level 
(.001 = 74.7). 1° For the crossvalication group, Chi-square 
was found to be 65.339, with twenty-nine degrees of freedom, 
significant at the .001 level (.001 = 58.3). It can be 
concluded, then, that the judges were "applying essentially 
the same standard.ull 
The judges were in even greater agreement in rating 
the crossvalidation group than those in rating the experi-
mental group. In the experimental group were combined what 
10ostle, op. cit., p. 525. 
llsidney Siegel, Nonparametric Statistics £2!. !!!!! Behav-
ioral Sciences (New York, McGraw-Hill Book Co., 1956) 9 p. 237. 
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had been two groups for the Spiers study, his "experimental" 
and nc:rossva.lidation 11 groups o He had fm.md the degree of 
agreement as 1neasured by W to be less for the ttcrossvalidation" 
group than ror the 11experimental 11 group, since the former had 
been known by the judges for only six or seven months as com-
pared with the latterJ who had been known for a year and a 
half. Therefore, he recommended that peer ratings be done 
after as long acquaintance as possible.12 This, then would 
explain the greater degree of agreement among the raters of 
the crossvalidation group o:f this study, after a year and a 
half of acquaintance. 
Prediction !:?2'.. the clinical and research scales. Com-
plete data of the analyses of variance for regression of the 
clinical~ research, and the clinical and research scales 
together with peer ratings are found in Tables XXVII to 
XX.IX in Appendix B. Part of the data for each is found in 
tables in this section. A glance at the analysis of variance 
for regression of the research scales with peer ratings in 
12Duane E. Spiers, "A Study of the Predictive Validity 
of a Test Battery Administered to Theological Students't (un-
published Doctor's thesis, Purdue University, January, 1965), 
p. 109. 
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in 'i"able XIV shows that the research scales taken alone 
showed no promise of predictive validity, only one F values 
that of the first two variables taken together, being signix-
icant at the .05 level. Examination of Tables XV and XVI 
shows that the same three variables were the first three 
chosen when the clinical scales were taken alone, and when 
they were taken together with the research scales. 
The :first variable chosen vras Ma+K, which had a 
simple correlation coefficient of .34 with the criterion, or 
mere exactly, of .33512, and an F value significant at the 
.OS level. The first variable added was Pa, with a negative 
correlation with peer :ratings of -.21; increasing the multi-
ple R to .41801. f>.·ia (without K correction) was added next, 
making the multiple R .45678. These three variables were 
used in a Wherry-Doolittle test selection procedure, and a 
regression equation calculated: 
YPEERAT = .2718 Ma+K - .0884 Pa - .1850 Ma + 5.3866. 
This battery accounted for 21 per cent of the variance o:f the 
criterion, with a corrected multiple R of .4224, and a stand-
ard error of estimate of .839. 
This equation was used with the scores on Ma+K~ Pa, 
and Ma, o:f the crossvalidation group to predict their peer 
Source of 
TABLE XIV 
ANALYSIS OF VARIANCE FOR REGRESSION 
Ml·•:PI RESEARCH SCALES WITH PEER RATINGS 
Variation D.F. S.S. M.S. 
Due to Regression 11 8.27605 0.75237 
Deviation about Regression 35 30.45820 0.87023 
Total 46 38.73425 
Intercept (A V'-1lue) is 3.68255 
Simple Reg. F 
No. Name r,;ean SD r Coef. Value 
26 RES CA 8. 68 5.26 -.20 -0.04502 1. 85148 
30 RES PR 6.28 3.68 • J 2 o. J 2388 3. 39436* 
25 RESLB 9.94 2.67 . 1 C) 0.06831 2.81762 
31 RES ST 22.21 3.36 .17 0.02602 2.58017 
24 RE SES 49.89 5.31 .14 0.03789 1. 98481 
23 RESR J5.72 3.90 - . 08 -0.02045 1.67410 
32 RESCN 25.17 4.66 .06 -0.04628 1.43400 
28 RESDO 18.15 3.00 .10 0.06269 l.26214 
22 RESA 9.42 7.43 -.15 0.02095 1.11209 
29 T(ESHE 22.70 2.66 .01 -0.01638 0.97807 
27 RES DY 18.74 8.45 - .16 0.00120 0.86456 
Dependent 
---34 PEE RAT 6.72 0.92 
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F Value 
0.86456 
Multiple 
R 
o. 19879 
0.36360 
0.40532 
0.42988 
0.44145 
0. 44801 
0. 4524:~ 
0.45818 
0.46143 
0.46221 
0.46224 
N = 47 
TABLE x:v 
ANALYSIS OF VARIANCE FOR REGRESSION 
MMPI CLINICAL SCALES lvITH PEER RATINGS 
Source of Variation D.F. S. ~·o M.S. 
Due to Regression 18 17.47080 0.97060 
Deviation about Hegressjon 28 .?l. 263,~6 0. 759r..JJ. 
Total 46 .-:a. 73,12s 
Intercept (A Value) :Is 3.70086 
Simple Reg. J-i 
No. Name f\~ean SD r Coef. Value 
20 CL NM AK 18.60 2.82 . ~34 0.09362 5. 69297~* 
14 CLN?A 10.} 7 2.4C -.21 -0. J 0550 4.65792* 
19 CL NM A 15. ]3 3.92 .28 -0.02016 3. 77913',.. 
21 CLNSI 25.21 9.57 .02 0.03358 3.55033* 
12 CLNPDK 22.74 3.69 -.02 0.04153 3. 34749~· 
9 CL.rm 19.32 4.88 - . ] 3 -0.0524:6 2. 94526'.I· 
15 CLNPT 10.06 7.07 -.06 0.02858 2. 64678-ll-
7 CLJ\11-IS 4. 47 3. 5~, - .15 -1. 31536 2.35900* 
10 CLNHY 22.51 4.21 .07 0.08239 2.37786* 
8 CLNHSK 13.26 3.58 - .05 j.20202 2.20440* 
6 CLNE. 17.17 4.51 .13 -0.62906 2.52349* 
5 CLNF 3.00 2.50 -.03 -0.04486 2. 28757·:<-
4 CLI'-rL 3.26 J.94 .01 0.03718 2.06305* 
18 CL NS CK 26.45 5.22 .20 0.04291 1. 87230 
11 CLNPD 15.83 3.40 -.09 -0.08808 1.69517 
17 CLNSC 9.15 6.16 -.06 -0.02395 1.53952 
16 CLNPTK 27.28 5.05 - • Qt~ 0.03705 1.40112 
13 CLNMF 29.28 5.21 -.01 -0.00226 1.27818 
Dependent 
·---34 PEE RAT 6.72 0.92 
F Value 
1. 27810 
Mu1tip1e 
R 
-------
0.33512 
0.4]801 
0.45673 
0.50268 
0.53842 
0.55355 
0. 56751 
0.57605 
0.60535 
0.61626 
0.66506 
0.66836 
0.66958 
0.67103 
0.67128 
0.67148 
0.67153 
0.67160 
---N ·- 47 
-----· 
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TABLE X'\il 
AN.ALYSIS OF VAct.IANCE FOR REGRESSION 
MMPI CLINICAL A1~D RESEARCH SCALES WlTH PEER RATINGS 
---------Source of Variation D.F. S.S. M.S. F Value 
-~~~~~-~~~~·~~~~~~~~~~~~-
Due to Regression 29 29.10873 1.00375 1.77276 
Deviation about Regression 17 
Total 46 
Intercept (A Value) is 
Simple Reg. 
No. Name Mean SD r Coe£. 
~~~-~~~~~~~-
20 CL Nlvll\K 18. 60 3 . 82 . 34 0. 63423 
14 CLNPA 
1 9 CL i\'lvTA 
30 
]2 
24 
11 
31 
21 
27 
16 
26 
10 
25 
23 
9 
17 
22 
}3 
18 
4 
32 
6 
8 
7 
28 
15 
5 
RES?R 
CLf\?Dl.C 
CLn?D 
CLNSI 
RSSI)Y 
CLNPTK 
C!. NI·iY 
,-.. ...... ~ -~LI., •. > 
Cl.NSC 
RES.4-
CLN··iF 
CL NS CK 
CLNL 
RESCN 
CLNK 
CLNHSK 
CLN1-IS 
RESltE 
RESDO 
CLN:='T 
CL.NF 
10.17 
lS.13 
22.74 
49.89 
15.83 
22.21 
18. ~;4 
27\)28 
8.68 
22.51 
9 Ct 9.::1 
15.72 
i9. 3~2 
9.15 
29· 6 23 
26v45 
3.26 
25.17 
17.17 
13.26 
22.70 
1e.1s 
J 0 .. 06 
3.00 
2.49 
3.92 
3.68 
3.69 
5.31 
3.40 
3.36 
9.57 
5.05 
5.26 
4.21 
2.67 
3.90 
4.89 
6 .16 
7.43 
5.31 
5.22 
1.94 
4.66 
4.51 
3 .. 58 
3.59 
2.66 
3.01 
'1.07 
2.50 
-.21 
.28 
.12 
-.02 
.14 
-.09 
.17 
-.02 
-.16 
-.04 
• .20 
.07 
.19 
-.08 
-.13 
.06 
-.15 
-.01 
.20 
.01 
.06 
.13 
-.05 
-.15 
.01 
.10 
-.06 
-.03 
0.07163 
-0.49559 
0.23244 
0.75298 
0.06282 
0.63175 
0.14367 
0.08860 
-0.12450 
-0.0161£; 
0.1053S 
-0.13250 
-0.10304 
0, 10392 
-0. 2981.::l 
0.12174 
0.04163 
0.17720 
-0.06897 
-0.07130 
-0.30256 
0.98332 
-1.015'76 
-0.06256 
0.04402 
0.11175 
0.00320 
-4.72951 
F 
Value 
5.69297* 
Multiple 
R 
0.33512 
4.65792* 0.4l80J. 
3.77913* 0.45678 
4.20681** 0.53483 
4.07454** 0.57615 
3.91592** 0.60830 
3.54537** 0.62361 
3.26456** 0.63822 
2.98149** 0.64836 
2.78177** 0.66022 
2.86707** 0.68846 
2.75572** 0.70218 
2.93232** 0.73212 
3.15084** 0.76129 
3.05247** 0.77220 
3.04538** 0.78672 
2.99725** 0.79830 
3.00534** 0.81536 
3.11563->Ht 0,82871 
2.96789** 0.83391 
2.80889** 0.83805 
2.73432** 0.84547 
2.54712* 0.84740 
2.35713* 0.84853 
2.43319* 0.86219 
2.28812* 0.86510 
2 .12374-¥.· 
1.94387 
1.77276 
0.86667 
0.86688 
0.86689 
Depenc~_n_t ___ ·--------·--------------------·----
34 PEERA.T 6. 72 0. 92 N = 47 
~·--·- ------· ------
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ratings, and the correlation between predicted and achieved 
scores was found to be -.1605. 
To see whether the elimination of Ma would make pos-
sible an equation that would have predictive validity, a 
regression equation with only Ma+K, positively weighted, and 
Pa, negatively weighted, was calculated: 
YPEERAT ::: .0882 Ma+K -.0923 Pa + 6.0143 
This battery accounted for 18 per cent of the variance, 13 
per cent by Ma+K and 5 per cent by Pa. The standard error of 
estimate was .8413. When this equation was used to predict 
the peer ratings of the crossvalidation group, the coefficient 
of correlation between predicted and achieved scores was -.2684~ 
an even greater negative correlation. 
Peer ratings for the experimental group had a mean of 
6.72, and a standard deviation of 0.92 .. This is quite a small 
standard deviation for a scale having a mean of over six 
points, indicating that there was not much discrimination shown 
in the ratings, which would make prediction more difficult. 
The mean 0£ the crossvalidation group was 6.6059, somewhat 
lower than that of the experimental group, and the mean of the 
predicted scores was 6.9725, higher than either. In comparing 
the profiles of the two groups, in Figure 7, the greatest dif-
ference is on Ma+K. The mean of the experimental group was 
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18.60, and that of the crossvalidation group was 21.06, a 
difference of 2.46 raw score points. This difference was 
significant at the .01 level. The two groups were not 
equivalent so far as scores on this scale were concerned, 
and when prediction to two decimal places is attempted from 
raw scores, the difference between the means of 2.46 points 
is enough to make a difference. 
Prediction bv the exoerimental scales. Part of the 
- __.,,_ -- ----
results of the analysis of variance for regression for the 
expGrimental, or auxiliary, scales with peer ratings are 
presente(1 in Table XVII t while thQ complete data are :found 
in Table XXIX, ~n Appendix B. The va:i::iable with the highest 
correlation with the criterion was Un, Underachievement, -.26. 
The Un seal-a consists of the twenty four items which dist:Ln-
guished extreme underachievers from e:Ktreme overachievers in 
a study at the University of Wisconsin. F value was signi:f.-
icant at the • 05 level. Added next was Sf', Sel:f sufficiency, 
positively correlated with the criterion .18, increasing the 
multiple R to .31468. The addition of Pr, Prejudice, with a 
positive correlation of .12 with peer ratings, raised the 
multiple R to .46140, with an W value significant at the .OS 
level. The F value remained significant until the thirteenth 
TABLE XVII 
ANALYSIS OF VARIANCE FOR .REGRESSION 
MM?! EXPERIMENTAL SCALES WITH PEER RATINGS 
Source of Variation D.F. S.S. M.S. 
Due to Regression 34 21.37975 0062882 
Deviation about Regression 12 17.35450 1.44621 
Total 46 38.73425 
Intercept (A Value) is -5.34741 
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F Value 
0.43480 
No. Name Mean SD 
Simple Reg. F 
r Coef. Value 
Multiple 
R 
34 
27 
22 
12 
14 
1 
20 
6 
10 
4 
3 
28 
13 
9 
31 
23 
33 
18 
2 
24 
21 
32 
7 
11 
19 
17 
25 
29 
16 
30 
5 
26 
15 
8 
EX PUN 
EXPSF 
EXP PR 
EXP GR 
EXPHR 
EXPAC 
EXP NU 
EXPDOR 
EXPEO 
EXPHSX 
EXP AT 
EXP SOR 
EXPHC 
E..XPEM 
EXPSV 
EXPPV 
EXPTP 
EXPMP 
EXPAE 
EXPRER 
EXPOR 
EX PTO 
EXPDY 
EXPES 
EXPNO 
EXPFP 
EXPRQ.1 
EXPSP 
EX PIM 
EXPSTR 
EX PDE 
EXPRP 
EXPIE 
EXPEC 
DeP!?ndent 
11.38 
23.70 
6.28 
10.34 
12.79 
15.04 
10.60 
10.66 
11.55 
12.19 
13.34 
32.40 
5.79 
10.87 
27.98 
15.74 
76.62 
12.81 
14.81 
16.53 
12.95 
24.13 
18.74 
50.47 
5.74 
36.19 
5.64 
18.62 
6.38 
12.43 
2.15 
21.13 
32.43 
11.79 
1.60 
5.82 
3.78 
-.26 -0.47271 3.29557* 
.18 0.05315 2.41789* 
.12 0.51913 3.87682* 
.02 -0.31063 3.79801* 
.10 0.39795 3.56478* 
.03 -0.22736 3.05483* 
2.19 
1.73 
2.18 
4.60 -.11 -0.17028 2.79342* 
2.38 .06 0.40970 2.76811* 
3.24 -.05 -0.16431 2.57778* 
1.86 .05 -0.21053 2.39772* 
8.06 -.16 -0.20207 2.22892* 
4.95 
3.14 
5.53 
8.39 
6.53 
12.89 
4.20 
2.68 
1.94 
2.87 
3.40 
8.45 
5.38 
3.17 
6.39 
1.35 
3.39 
3.01 
1.99 
1.41 
3.02 
3.46 
3 .. 77 
.08 -0.07937 2.20986* 
.06 -0.06762 2.05841* 
-.06 0.17703 1.95459 
-.06 0.10089 1.89868 
-.20 0.11212 1.76472 
.01 0.08307 1.65219 
.10 -0.06029 1.56132 
.OS -0.04560 1.45869 
-.00 0.20822 1.36610 
-.10 -0.04223 1.28064 
-.09 0.38602 1.19132 
-.16 0.02958 1.10711 
.15 -0.04592 1.02923 
.02 0.01095 0.95614 
.05 0.05723 0.89668 
-.05 -0.09391 0.82545 
-.03 -0.09328 0.76244 
-.06 0.10077 0.70006 
.06 -0.09946 0.64457 
-.12 -0.10669 0.59369 
.08 0.02766 0.53803 
.oo 0.01620 0.48531 
.02 -0.00011 0.43480 
0.26122 
0.31468 
0.46140 
0.51546 
0.55048 
0.56057 
0.57788 
0.60679 
0.62079 
0.63227 
0.64183 
0.66196 
0.66917 
0.67894 
0.69197 
0.69631 
0.70143 
0.70776 
0.71171 
0.71582 
0.71989 
0.72.249 
0.72486 
0.72727 
0.72971 
0.73366 
0.73472 
0.73658 
0.73774 
0.73974 
0.74227 
0.74265 
0.74295 
0.74294 
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variable was added, and the standard error of estimate started 
increasing a:fter twelve. Knowing that in actual practice the 
error seems to build up rapidly after the first two or three 
variables, especially when the correlation with the criterion 
is slight, only the first three were used for the calculation 
of the regression equation: 
YPEERAT = -.1619 Un + .0724 Sf + .1092 Pr + 6.1572. 
This battery accounted for 21 per cent of the variance 0£ the 
criterion: Un, 7 per cent; Sf, 8 per cent; Pr, 5 per cent. 
The corrected multiple R was .4153 9 and the standard error of 
estimate, 08347. This equation was used to predict the peer 
ratings of the crossvalidation group, and the correlation 
between predicted and achieved scores was found to be -.1046, 
a slight negative correlation. It was not able to predict 
peer ratings for this group. 
A comparison of the means of the two groups on these 
three scales shows that they are very similar: 
Scale 
Un 
Sf 
Pr 
Experimental 
11.38 
23 .. 70 
6.28 
Crossvalidation 
11.75 
24.16 
6.34 
Therefore there are no significant differences between the 
means to help explain the lack of predictive validity on 
crossvalidation. On the other hand, no scale taken alone was 
significantly correlated with the criterion. 
III. FACULTY RATINGS PREDICTED 
Agreement o.mong the ratings. r::endall 1 s Coefficient 
of Concord8.nce V·J was used to measure the agreement among the 
faculty ratings, and this relation was tested by Chi-square. 
For thirty-·two d(;grees of :freedom, a value of 46.2 is needed 
to be sign:_ficant at the • 05 level .13 The value found for 
the faculty ratings of the experimental group was 37.5686, 
not significant. This could mean that the faculty were not 
applying essentially the same standards in their ratings, or 
that they did not know the subjects ~qu&lly well. The proce-
dure used by Goodling and Webb of having the four faculty 
members who knew the students best do all the ratingl4 might 
be preferable to having all the faculty take part in the 
rating, as in this study. 
In any case, the fact that there was not significant 
agreement among the faculty ratings means that the results of 
the analyses of variance for regression must be taken as 
13ost1e, loc. cit. 
14R. A. Goodling and s. c. Webbp "An Analysis o:f Faculty 
Ratings 0£ Theological Students, 11 !<eli2ious Education, 1959, 
54, PP• .228-233a 
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suggestive only. Therefore, no new regression equations were 
calculatedp and no attempt to crossvalidation was made. 
Clinical Scales. Complete data of the analysis of 
variance for regression of the clinical scales with faculty 
:r.::rtings (Fi~C.RAT) are found in Table xx:,'<[ in Appendix B, but: 
part of the data is reproduced in Table XVIII. The :first 
va:riab:te was Ma+K, with a significant (.05 level) correlation 
with the criterion of .31, and an F value significant at the 
.OS level. Tbe next variable added was Pa, with a negative 
correlation o:f -.25 \•Tith faculty ratings, which raised the 
multiple R to .41880. Next was Pt+K, correlated .11 with the 
criterion, increasing R to .47599. The addition 0£ Hs (with-
out K correction) increased the Multiple R to .54513, and 
gave ao F ~alue signif~cant at the ~01 level. Thirteen of 
the fourteen variables together had an F value significant at 
the .05 level, and contributed to a multiple correlation of 
.73787a However, after ten variables the standard error o:f 
estimate increased. 
It is worthy of note that the first two variables of 
the clinical scales chosen for both peer and faculty ratings 
were Ma+K and Pa. One might conclud= that both faculty and 
fellow students are impressed favorably by a high level of 
TABLE XVIII 
ANALYSIS OF VARIANCE FOR REGRESSION 
Mi"1PJ. CLINICAL SCALES WITH FACULTY RATINGS 
Source of Variation D.F. S.S. M.S. F Value ·~~~~~-~~~~~~~--~~~·~~~.;..;;_.;__~--___;,_;.;.....;;:....:.. 
Due to Regression 18 
Deviation about Regression 28 
Total 46 
Intercept 
No. Name Mean SD 
----20 CLNMl1J( 18.60 3.82 
14 CLNPA .l0.17 2.49 
16 CLN?TK 27.28 5.05 
7 CLNHS 4.47 3.59 
1.:! CLI\'MF 29.28 5.21 
21 CLNSI 25.21 9.57 
19 CLNMA 15.13 3.92 
10 CLNHY 22.51 4.21 
8 CLNHSK 13.26 3.58 
9 CLND 19.32 4.89 
15 CLNPT 10.06 7.07 
18 CL NS CK 26.45 5.22 
11 CLNPD 15.83 3.40 
12 CL NP DK 22.74 3.69 
5 CLNF 3.00 2.50 
17 CLNSC 9.15 6.] 6 
6 ·:LNK 17.17 4.51 
~· CLNL 3.26 1.94 
Dependent 
33 FACRAT 6.35 0.88 
}9.55378 1.08632 1.36220 
(A Value) is 4.26512 
Simple Reg. F Multiple 
r Coef. Value R 
.31 -1.16347 4.70J82* 0.30757 
-.25 -0.18925 4. 67932•* 0.41880 
.11 -0.28797 4.19884* 0.47599 
-.20 -0.59257 4. 43946*'*' 0.54513 
.07 0.02936 3.71517** 0.55839 
-.09 -0.04733 3.52281** 0.58799 
.30 1.19447 3.74628** 0.63408 
-.04 0.08187 3.57576** 0.65535 
-.20 0.54800 3.34252** 0.66966 
.04 0.04434 3.15817** 0.68360 
.08 0.39104 2.88339* 0.68949 
• ) 4 0.11071 2.67133* 0.69662 
.01 -0.87612 2.47620* 0.70270 
.03 0.86828 2.67097* o.73407 
.04 -0.01992 2.43832* 0.73570 
. 11 
-0.07079 2.22420* 0.73661 
.01 
-0.17115 2.03875* 0.73787 
-.14 -0.01377 1.86220 0.73815 
N :::; 47 
energy and ambition, and unfavorably by suspiciousness and 
hypersensitivity. 
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Research scales. The only research scale significantly 
correlated with faculty ratings was Cn, Control, .32, and thus 
was the first variable used in the regression equation, as 
seen in Table XIX (complete data in Table XXXJI in Appendi:>~ B). 
The second variable included was Do, Dominance, which had a 
simple correlation of .24 with the criterionp and increased 
the multiple R to .38467, with an F value significant at the 
.05 level. Prejudice, when added? increased the multiple R 
to .41296, and had a significant F value, but with the addi-
tion of other variables, the value of F was insignificant. 
Only the three, then showed any promise of predictive 
validity. 
The most highly correlated scale, en, is a hard scale 
to interpret in normal populations. It was designed to dis-
tinguish psychiatric patients who would require hospital-
ization from those equally disturbed who might be able to 
maintain themselves outside a hospital--or outside the locked 
ward of the hospital. One of the factors involved that seems 
fairly well confirmed in validation studies seems to be that 
of realistic self-appraisal. "Inspection of the items sug-
gests that a person answering in the indicated direction 
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TABLE XIX 
___ ,........ _______ """" ___ ,..., ____ .........., __ .__ ... , ___ .__,.._... ___ .. _ ..... _____ .,,.,_ .... 
StJurce of Vr..r:L::>""c.~<)ri D.F. ..._;.·.:. ~·LS. f" \ia]uo 
...... ~-..~_..._..._..-...... ~-----·----.. ·---
Due to Regression 11 
Deviation about 2eg~~ssion 35 
Total 46 
J.0.662~53 
25. ~J25.~ 1 
35. mr770 
0.96933 1.34495 
0.72074 
-....--~-.-..-........... --.......... ---...---~----....-..-.....-----------·~----·--
:ntorcopt (A Value) :s -1.03878 
Simple Multiple 
.32 G~E; .. ~: ... cr~ ')I!':. "I "" ,:,~ 66 32 ·-0 c~;.!J.t~2 ;';J 19257'1<- 0 32164 ~.~...,.,· < ·'-
" 
. . . ~ 
" 
28 ~~t~~::;~;)f.) 18 ~ c, •.. 00 24 o. ., t: r\ .-! ,..,. 3 s~.~os2·~ 0 38467 .. ... ~ .. ;' • . ..l. ._.-. ':J .... !; :;) . . 
~. >") ;~ :;:.f:~ ~)· ~·~ f'· :iri ~' 68 ('' ,. 0 072.~:-~~- ..... 94690* o. 41296 ,'.)\,_, . .) . __, . •JO . ,::,. . 
:11~~ r-:: s.:~~-: ~. ~"r :~.~-; 31;~ t.;;. 33. 19 c~ o 066;?;7 2 S-4·9·28 o. 44199 . 
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c . • 
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-< S: .~~;I _, -~ ("; ')~--1 ') 67 08 o. 06] 76 2io 3389£~ O" 51363 ,,J 0 r.-. . . 
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might be described by acquaintances as rather sophisticated, 
realistic, somewhat impatient with naive, overly moralistic, 
and opinionated persons but withal quite aware of his own 
weaknesses and inwardly sensitive to social criticismou15 
However, many of the items included are scored in the opposite 
direction :from the normal population, and a high score ori the 
Control scale accompanies elevations on the clinical scaleso 
Several items have to do with religious beliefs. Dahlstrom 
and Welsh feel, 11There is a need for a good deal more inform-
ation about the Cn scale before it can be interpreted as an 
index of personality control. 1116 It can be noted from Figure 
5, page 94, that there is considerable variation from group to 
group of crs students on this scale. 
Clinical and research scal~s. When both sets of scales 
------
are combined, the order of the variables is en, Hs (without K 
correction), Sc+Kp and Pa, as seen in Table XX. Ma+K is rar 
15c. A. Cuadra, "A Scale :for Control in Psychological 
Adjustment ( Cn) Tl ~sic Readin9!_ ~ ~ ~ in Psychology and 
Medicine, G.S.Welsh and W.G.Dahlstrom, eds. (Minneapolis, Univ. 
or Minnesota Press, 1956), p. 249. 
16w. G. Dahlstrom and G. S. i/,7elsh, An MMPI Handbook., 
(Minneapolis, University of Minnesota Press, 1960), p. 3ol. 
ANALYSIS OF VARIANCE FOR REGRESSION 
MMPI CLINICAL A.ND RESEARCH SCALES WITH FACULTY RATINGS 
Source of Var}ation 
Due to Regression 
Deviation about Regression 
Total 
Intercept 
---------D.F~. S.So M.S. F Value 
29 2·4. 60116 0.84832 1. 27775 
17 11.28653 
46 35.38'770 
(A Value) {$-- -1. 716~-
Sirnple Reg. F Multiole 
No. Name 
32 RESCN 
J .. :ean SD r Co.:i. Value R 
7 c:;.,.NHs 
18 
14 
10 
16 
23 
28 
22 
4 
29 
30 
21 
13 
9 
11 
12 
15 
31 
17 
19 
8 
25 
20 
26 
6 
24 
27 
5 
CLNSCK 
CL NP A 
CLN'HY 
CLNPTK 
RESR 
RES DO 
:.<ESA 
CLNL 
RES PR 
CLNSI 
CLNiv\F 
CLND 
CLN"t.::>D 
CLNPDK 
CLNPT 
RES ST 
CLNSC 
CL~•iA 
CLNHSK 
RESLB 
CLNMAK 
RES CA 
CLNK 
RES ES 
RES DY 
CLNF 
Deoendent 
33 t<'ACRAT 
-- ------·--·----25. l 7 4.66 .32 0.00185 5.19257* 0.32164 
4.~7 3.59 -.20 -0.755l0 5.07358* 0.43290 
26.45 S.22 
10.17 2.49 
22.51 4.21 
27.28 5.05 
15.72 3.90 
18.15 3.01 
9 • .!l,3 7 .43 
3. 26 l. 94 
22.70 2.66 
6.28 3.68 
25.21 9.57 
29.28 
19.32 
15.83 
22.74 
10.06 
22.21 
0 'i::: 
_,, 0 .J.J 
15. ]3 
13.26 
9.94 
18.60 
8.68 
17.17 
49.89 
18.74 
3.00 
6.35 
s.:n 
4.89 
3.40 
3.69 
7.07 
3.36 
6.16 
3.92 
3.58 
2.67 
3.82 
5.26 
4.51 
5.31 
3.45 
2.50 
0.88 
.14 
-.25 
-.04 
, , 
.... ..L 
.22 
.24 
.OS 
-.14 
-.04 
.06 
-.09 
.07 
.04 
.01 
.03 
.08 
.18 
. l l 
.30 
-.20 
.08 
.31 
-.02 
.01 
.19 
.04 
.04 
0.23358 
-0.09457 
-0.02573 
-1.02948 
-0.06028 
0.17490 
0.13758 
0.04529 
0.04952 
0.20432 
-0.01004 
0.06793 
0.01785 
-1.46834 
1.47961 
1. 05701 
-0.0869<:. 
-0.314-53 
0.53542 
0.56127 
0.08936 
-0.53545 
0.02988 
0.21263 
-0.01138 
-0.00660 
0.00470 
4.51868** 0.48958 
4.48774** 0.54720 
4.27317** 0.58531 
4.05562** 0.61501 
3.99079** 0.64603 
3.71532** 0.66249 
3.95249** 0.70012 
3.72983** 0.71334 
3.42557** 
3.27184** 
3.08558** 
2. 96049-!Hf 
2.82409** 
2.61782* 
2.45894* 
2.37987* 
2.34433* 
2.29550* 
2.24686* 
2.14136* 
2.04793if 
1.94960 
1.81159 
1.66838 
1. 53074 
1.40092 
l.27775 
0.72003 
0.73206 
0.74070 
0.75121 
0.75989 
0.76333 
0.76838 
0.77764 
0.78905 
0.79902 
0.80849 
0.81394 
0.81970 
0.82474 
0.82656 
0.82730 
0.82769 
0.82792 
0.82795 
N :;:; 47 
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down, in twenty-fourth position to be added~ because of inter-
correlations between it and scales added previously, though 
its correlation with the criterion is .31, as compared to .32 
for Cn. The F value is significant at the .05 level for the 
first two variables, then becomes so at the .01 level with the 
addition of the third. F value remains significant through the 
addition 0£ twenty-three variables~ with a multiple R of .81970. 
Complete data are found in Table XXXJl~ in Appendix B. 
Bxperi~ental ~les. No one of the experimental, or 
auxiliary scales had a significant correlation with faculty 
ratings, but the highest of -.20 for Sv, Sexual Deviation, 
made it "che :first \lariable chosen :tor the regression equation~ 
shown ii.'l the analysis o:f variance for regression of the experi-
mental scales with faculty ratings in Table )O(I. When Tp, 
Teachi!.1g Potential, was added, the multiple R more than doubled 
to .46230, and the F value became significant at the .01 level. 
The third variable included was Nop Neurotic overcontrol~ 
increasing the multiple R to .50959 0 and with a F value signif-
icant at the .01 level. All three of these variables are 
negatively correlated with faculty ratings. This is not sur-
prising £or s~, which has been found to be more a measure of 
general personality disintegration than specifically sexual 
TABLE XXI 
ANALYSIS OF VARIANCE FO'\ REGR1""3:.SSION 
MM?I EXPERIMENTAL SCALES WITH FACtJLTY RATINGS 
---------·---------Source of Variation D.F. 
·~~~~~~·· -
Due to Regression 34 
Deviation about Regression 12 
Total 46 
31.10613 
4.78157 
35.88770 
0.91489 
0.39846 
·~~~~~~~~-~~~~-,- -~~--
Intercept (A Value) is -23.97~27 
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F VaJue 
2.29603 
Simple Reg. i? Multiple 
No. Name 
31 EXPSV 
33 EXPTP 
19 EX?NO 
22 EXP.PR 
23 EXT'[~--....;r 
1-4 EJ~P}!R 
l 8 E}~ .F1"1 ~-, 
20 EX?I:i'.J 
7 EXPDY 
2-<1 EX.PREIZ 
17 EXPLP 
3 EXPAT 
32 EXPTO 
4 E}~Pf·ISX 
12 EXPGI'. 
6 EXPDOi-?. 
26 EXPRP 
J.5 EXPIE 
1 EXPAC 
34 EX?DN 
9 EXPEJ.\~ 
2l EXPOR 
13 EXPHC 
5 EXPDE 
B EXPEC 
30 EXPSTR 
De~ndent 
35 FACRAT 
Mea.n SD 
27.98 8.39 
76.62 12.89 
5.74 3.17 
6m28 34)68 
6o3fi 3o0l 
50.47 5.38 
23.70 5.82 
15.74 6.53 
12.79 1.73 
12.31 
10.60 
18 .. 7.4 
J.6.53 
32. /-1-0 
5. 6"-~ 
11.55 
36. J9 
13.34 
24.13 
14.Bl 
10.34 
10.66 
21 .. 13 
32.43 
J 5.a04 
J 1. 38 
} (). 87 
J8.62 
5.79 
") ... ,.. 
,_, • .J. ;:) 
11. 89 
12.43 
4.20 
8.45 
4.95 
J.. 36 
3.24 
6.39 
8.06 
3.40 
1.86 
2.69 
2.19 
3.02 
3 • .:..!,6 
2. J 8 
1.60 
5.53 
3~39 
2.87 
3. 1 £t 
:t. 41 
j • 9~J 
0.88 
r Coe£. 
-.20 -0.02795 
-.08 -0.00999 
-.10 -0.01061 
.06 1.15097 
.07 -O.l5J37 
.17 -0.15417 
-.08 0.07454 
-.08 0.06343 
. 04 -0. J 6902 
-.00 
.]7 
.04 
.03 
.02 
-.04 
-.18 
.07 
-.02 
-.00 
-.18 
- .16 
-.10 
.14 
.02 
.04 
.03 
-.13 
.03 
.10 
-.14 
- .05 
- • 14 
. ] 0 
.l9 
-0.} 0324 
0.15690 
0.09948 
0.54703 
0.05578 
-0.38233 
-O.J5506 
0.05006 
-0.23826 
l.23036 
-0. J 9650 
-0.06564 
-0. 326S:6 
0.32333 
-0.0429) 
-0.02655 
0.17919 
0.04579 
O.QC;J.54 
-0.13591 
-0.12654 
0.06104 
-0.1664]. 
0.05528 
-0.01510 
Value ___ , 
1.91301 
5. 98001*•* 
5 .02785-l\·-X-
4. 52666-ll-* 
4. 74276¥:* 
4.38352** 
4, 0381.Q·tH'.· 
4. 16388*-;r 
4.27361-1(·* 
3. 94182*"-
3. 57893** 
3 • 33982-0.C->'t 
3.17361*-X· 
3.0'2772** 
3 • 0;±09811-l:· 
2. 99456·lHt 
2. 892147'.·% 
2. 81420-l(•* 
2. 90JQ}·lH• 
2. 90876*1:-
2. 98421 ~·-)} 
3. l304Q~i--K-
3. 40J J 4** 
3. 39276~H!-
3. 31161 ** 
3. 29125:** 
3. 26262**• 
3.03665* 
3.03432* 
2.9}701 
2.75057 
2.5S970 
2.29603 
p 
-~ 
0.20194 
0.46230 
0.50959 
0.54886 
0.60534 
0.62979 
0.64824 
0.68346 
0.71393 
0.72295 
0.72758 
0.73554 
0.74538 
0.75487 
0.77162. 
0.78419 
0.79309 
0.80221 
0.81927 
0.83134 
0.84548 
0.86115 
0.87908 
0.8872S 
0.89312 
0.90031 
0.90696 
0.91058 
0.91553 
0.92224 
0.92613 
0.92885 
0.93093 
0.93100 
N -::-.: 47 
dcv:i atio;.1, 17 ::>r for No, whjch shows 11susceptibili ty of the 
personality structure t<) stress and anxiety in which the 
anxiety is bandled primarily by obsessive~ constrictive, and 
wi thdrav.;:i.n9 techniques. n18 
Inspection of the table is interesting, but the inform-
ation therein can only be taken as suggestive, in view of the 
lov• coefficient o:f concordance found between the faculty ratings. 
p. 317. 18Ibid. , p. 303. 
CHAPTER VI 
SUI~4ARY AND CONQ.,USIONS 
This study had two general purposes. One was to 
establish norms for the Minnesota ~?ltiehasic Personal~ty 
lnventorx for students at Christian Theological Seminary 
that could be compared with general population norms and 
with the norms of two other studies of Protestant seminar-
ians. It was assumed that this would help answer the ques-
tions of (a) how seminarians differ from men in general, 
and (b) whether special and/or local CTS norms are needed 
for the interpretation of individual profiles of seminary 
students. The other purpose was to see whether any one or 
any combination of the scales of the MMPI could predict minis-
terial efrectiveness as measured by (a) grade point average 
after two semesters of seminary work~ (b) peer ratingsj and 
(c) faculty ratings. 
Summary~ Norms for CTS \11ere established upon an N 
of seventy-six, using the scores of the entering classes of 
1963 and 1964. The CTS mean scores on the clinical scales 
were higher than the general norms on all scales except Si. 
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The scores on Hy, Pd, Pa, Pt, Sc, and Ma were more than half 
a standard deviation above the mean~ while the peak score on 
Mf was one and a half standard deviations above, for a T 
score of sixty-five. 
Conclusion. The general tendency of college and 
college-educated groups to score higher than the general pop-
ulation mean was found also with this group. Special $emin-
ary norms need to be taken into consideration in the inter-
pretation of the MMPI profiles of students at CTS. 
Summary. Comparison of the.CTS profile on the clinical 
scales with the profiles of United Presbyterian and Southern 
California School of Theology seminarians indicated that they 
were very similar indeed, more similar to each other than to 
Catholic seminarians or to college populations. The mean 
scores on Mf, Pa, L, and Sc were almost identical. The great-
est difference found was on D, 1.93 raw score points, less 
than half a standard deviation according to the general norms. 
The differences on the eight other scales were smaller, less 
than the difference found in comparative studies of college 
populations. 
Conclusion. These three Protestant seminary profiles 
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are so similar that local norms for each seminary would seem 
unnecessary. 
Summarz. The profiles of upperclassmen and graduate 
students compared with entering students showed a tendency 
:for lower scores on L, F, and Ma, very little change on Mf, 
and higher scores on all the other nine scales. Test-retest 
findings on students at Southern California School of Theul-
ogy indicat~o very similar tendencies. 
-Conclusion. T:,:i s seems to indicate that personality 
changes may be taking place during the seminary experience. 
§~~ary. Norms were also established £or the eleven 
resea~cll scales. CTS mean scores differed from general norms 
by more than half a standard d@v:tation on Es, Do, RI§, Pr~ St v 
and en. United Presbyterian norms on these scales were not 
available» except on thrae also included in the experimental 
scales .. 
CTS norms found for the th:irty-:four experimental 
(auxiliary) scales were compared with the United Presbyterian 
Seminary Male Norms for the Auxiliary Scales of the MMPI.l 
lclifford E. Davis, Guide for Counselin2 !:'.!ospectiv~ 
Church Workers~ Supplement II (Pittsburgh, Board 0£ Christian 
Education, United Presbyterian Church 9 1963), p. 22. 
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The differences between the means of eighteen of the scales 
were less than one raw score point, and the differences on 
only seven exceeded two score points. 
Conclusion. The same divergence from general popu-
lation norms and similarity to other seminarians found for 
the clinical scales were found for these scales, and further 
indicate the need £or special seminary, but not localj norms. 
Summary. Criteria for the predictive validity aspect 
of the study included grade point average £Ir two semesters 
0£ seminary ·work; peer rating, obtained by averaging the 
scores of three ratings of each student by peers on the 
Ministerial Effectiveness Rating Scale; faculty rating~ the 
average of three ratings by faculty members using the MERS. 
These ~hree criteria were used as the dependent variables, 
and the clinical, research, and e:q>erimental scales of the 
MriiPI were used as the independent variables for multiple 
regression and correlation analyses. 
A matrix of intercorrelations of the clinical and 
research scales with the dependent variables and a matrix 
of the experimental scales with the dependent variables 
were calculated. Grade point average was round to have a 
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coefficient of correlation with Mf of .36, significant at the 
.@2 level; with Or of .29, sigriificant at the .05 level; with 
Sc+K of .28, and with Re-r of .28.2 Peer ratings had a cor-
relation of .34 with Ma+K, significant at the .02 level; of 
.28 with Ma (without K correction). The highest correlations 
with faculty ratings were Cn (.32), significant at the .05 
level; Ma+K ( .31), significant at the .05 level, and Ma (with-
out K correction) (.28). Grade point average was found to be 
significantly correlated with faculty ratings (.36) at the 
.02 level, and correlated .28 with peer ratings. Faculty and 
peer ratings were significantly correlated (.34) at the .02 
level. 
The analyses of variance for regression used all the 
variables in each set of scales~ but three further restrict-
tions were used to choose variables for a simpler regression 
equation:> because the whole set of variables did not have a 
signi£icant F value. These vatiables were used first in a 
Wherry-Doolittle test selection procedure, then the regres-
sion equation calculated using beta weights and transformed 
into score £orm. In each case the new equation was used to 
predict the criterion scores of the crossvalidation group, 
2
.os = .2as; .02 = .340; .01 = .312. 
1.51 
the correlation coefficient between the predicted and the 
achieved scores calculated, and tested for. significance. A 
summary 0£ these equations, the multiple correlation with the 
/ 
criterion found for the experimental grovp~ anc the correla-
tion between the predicted and achieved scores o:f the cross-
validation group is given in Table XX.II, on the following 
page. Because data was available on the California Test of 
--
Mental ~aturity 5 Forms, Adult~ 1957, two of the equations 
include it, to see whether the combination of the CTI''lM and the 
MMPI could predict better than ei the:r. alone. 
The evidence in Table XXII indicates that (1) the 
equation using the CTMM Language J:i'actor alone predicted 
grade po:int average s igni£icant ly at the . 02 level; ( 2) 
the equation using the Mf. v Es, and Sc+?:: scales of the MMPI 
predicted it significantly at the .02 level; (3) the equation 
using the Or, Rp and Es scales of the ~~PI predicted grade 
point average at the .02 level; and ( tl) the combination of 
th·~ C11'!!J! Language Factor and the MM.'.-"I Mf scale predicted it 
significantly at the .02 level. 
Conclusion. The best predictor of grade point aver-
age was, not surprisingly, the £.~_i:fornia Test of Mental 
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TABLE X:{II 
A SUI'<1fJ1ARY OF REGRESSION EQUATIONS, MULTIPLE R WITH 
EXPERIMENTAL GROUP, AND CORRELATION OF PREDICTED 
AND ACHIEVED SCORES OF CROSSVALIDATION GROUP 
Regression Equations R, Exp. 
1. YGPA = .035 Mf +.042 Es +.040 Sc+K 
-.062 Lb -.7132 .6093** 
2. YGPA = .038 Mf +.0384 Es + 
.0262 Sc+K -.867 
3. YGPA 
-
.0119 CTMM LF +.031 M:f 
-.0234 D +.9437 
4. YGPA 
-
.0132 CD1M LF +.0226 Mf 
...... 5791 
5. YGPA = .0153 CTMM LF +.9850 
6. YGPA ::::: .056 Or -.079 Rp + 
.030 Es + 2.276 
7. YPEERAT = .2718 Ma+K -.0884 Pa 
-.1850 Ma + 5.3866 
8. YPEER..~T ::: . 0882 Ma+K - . 0923 Pa 
+ 6.0143 
9. YPEERAT = ,1619 Un +.0724 Sr 
+.1092 Pr+ 6.1572 
+~significant at the .05 
'Significant at the .02 
·**Significant at the .01 
level: 
level: 
level: 
.5235** 
.5581** 
.5234** 
.48 ** 
.4914** 
.4224** 
• 4214*{(• 
.4153** 
~ 
.288 
~ 
.340 
~ 
.372 
r, CV. 
.3034 
.4210 1 
.3168 
.4124' 
• 4-452' 
.4186 1 
-.1605 
-.2684 
-.1046 
~.349 
~.412 
~.449 
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~aturity, Language Factor, used alone, since it was designed 
to predict academic success. However, personality variables 
as measured by some of the scales of the MMPI were also found 
to predict at the same level of significance. Correlations 
between the CIMM Language Factor and scales of the MMPI were 
not significant, indicating that they were measuring different 
things. Therefore, further study of combinations of intel-
lective and personality variables as measured by the MM.PI 
seem promising. 
Summary. The degree of agreement between the peer 
ratings as tested by Kendall's Coefficient of Concordance W 
was significant at the .01 level for the e¥perimental group, 
and at the .001 level for the crossvalidation group. Equa-
tions using the Ma+K, Pa (negatively weighted) and Ma scales 
of the clinical scales, and using the Un (negatively weighted), 
Sf, and Pr of the experimental scales, had a multiple corre-
lation with peer ratings of the experimental group signifi-
cant at the .01 level, as shown in Table XXII. When these 
equations were used to predict the peer ratings of the cross-
validation group, the correlation between predicted and 
achieved scores was not significant at the .05 level--it 
was a negative correlation. 
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Conclusion. Though having significant correlation 
with the crite:r::_on for the experimental group, no equatior.i 
:found using i'-':;M?I vari&.bles was a::ilr.:: to significantly predict 
peer ratings for the crossvalidation group. 
::otun.ma:ry. ~v11en the faculty ra.t ings were tested :for 
degree of agreement by Kendall's Coefficient of Concordance, 
the a~reenent found was not significant at the .CS level 
accepted as minimum for this study. Therefore no regression 
equations using fewer ~ariables were calculated. 
General con cl us ions--. The hj.rpothesis that the same 
type o:f profile pattern found in Uni·ted i?resbyterian and 
Souther;:~ Cal :.fo:rrd.a School of Theology normat~ v..::: f.tudies of:' 
oped for students at ChriEt:ian Theolos;ical Semi.nary can be 
accepted. The three profile patterns we:re found to be quite 
simila.r, almost ident:5 ~al at se\·e:r<i.1. po:i.nts, making local 
norms for eacb seminary unnecessary. Howe~er~ all three 
differ sufficiently from general norms that special norms for 
Sf~rrdna:ry students need to be taken into consideration in the 
interp:rGtat5on of MMPI profiles of seminar:ians. 
The hypothesis that regression equations could be 
calculated that could predict gra<lG point average using the 
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scores on some of the clinical, research, or experimental 
scales of the MMPI can be accepteda That regression equa-
tions could be calculated which could predict peer ratings, 
·using scores on the appropriate scales of the MMPI, must be 
rejectedc Faculty ratings did not show significant agreement 
among the raters, so the hypothesis that they could be pre-
dicted must be rejected. 
Recommendations for further research. There were 
questions raised and difficulties encountered in this study 
that indicate a need for further research. Some recommend-
ations are: 
1. That data from several Protestant seminaries be 
pooled to establish "Protestant Seminary Norms for the Minne-
sota ~ltiphasic Personality Inventory. 11 
2. That item analyses of the Mf, Hy, Pa, Ma, and Pd 
scales be made, to see just what factors are contributing to 
tbe elevation characteristically found in the profiles of 
seminary students on these scales. 
3. That further study of the question 0£ cAiteria of 
ministerial effectiveness is needed, since the first require-
ment of prediction is adequate criteria. 
4. That further studies be made of ratings, especially 
........ :..: 
of faculty ratings, to determine how validity and reliability 
might be improved. 
5. That studies be made of drop-outs~ and their MMPI 
profiles that might be characteristic or predictive. 
6. That longitudinal studies be made as students pro-
gress through the seminary and into the pastorate. 
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DESCRIPTION OF' THE AUXILIARY SCALES OF THE J'l·i1-r1PI* 
2 Ac - Academic Achievement 
This is an attempt to develop a brief personality scale 
to predict college undergraduate course grades. The author 
hoped its findings would contribute to a broader unde?standing 
of so..~e of the nonintellective factors relating to academic 
achievement, particularly those factors having to do with 
personal values, beliefs, and self-definitions. 
This scale was standardized on introductory psychology 
classes at the University of California, University of Minne-
sota and Vanderbilt University. 
Harrison G. Gough, Journal £f. Applied Psycholosgy.P 1953, 
37, 361-366. 
4 Ae - College Achievement 
This scale is an attempt to find some signi£icant 
relationships between the ·way college students respond to 
adjustment items and the type of grade averages which they 
earn, intelligence being held constant. The :method of 
equated groups was used, the basis of the equating being 
the standard scores earned on the "Altus Measure of Verbal 
Aptitude." 
Two classes in elementary psychology at the Santa 
Barhara College, University of California {1947) were used. 
w. D. Altus, Journal of Ap£lied Psycholos;iy 9 1948 11 32, 
385-397. 
16 At - Iowa Manifest Anxiety 
The use of the anxiety scale in this connection was 
based on two assumptions: (1) that variation in drive level 
of the individual is related to the level of internal anxiety 
*C. E. Davis, Guide E2.E_ ~ounseling Church Work.e~. 
(Pittsburgh, Board of Christian Education, United Presby-
terian Church, 1963) Supplement Il, pp. 8-15. 
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emotionality; (2) that the intensity of this anxiety could 
be ascertained by a paper and, pencil test ~onsisting of 
items describing overt or m~nifest symptcms of this state. 
This ~est consists of 50 items* from the MM?I. 
*These 50 items represent the At scale on the MMPI. 
This test was given to 1971 students at the State Univ-
ersity of Iowa from 1948 to 1951; aJso to 683 airmen at the 
beginning of basic training at Lackland Air Force Base; and 
to 201 Northwestern University night school students. 
Janet A. Taylor, Journal of Abnorma~ Social PsychoJ.ogy, 
1953, 48, 285-290. 
HSX - Homosexuality 
The HSX scale shows considerable promise in distin-
guishing male homosexuals from nonhomosexuals in a prison 
population. The norms for this scale were made from the 
responses of inmates in the North Carolina prison system. 
From this sample~ a raw score of 12 or higher indicates 81 
percent of the homosexuals. but only 13 percent of the "normaJ. 11 
prison population. 
The scale itself is not a good indicator of homosexual-
ity among theological students, but is useful in connection 
with two other scales: sexual deviation (SV) and masculinity-
femininity (Mf). The following high score pattern indicated 
35 percent of the homosexuals and includes only 6 percent of 
the normals. These figures are based on a small sample of 17, 
but suggest a pattern for further study. 
Mf 70 and above 
SV 31 and above 
HSX 12 and above 
James H. Panton, 11A New MMPI Scale for the identification 
of HomosexuaJ.ity, 11 Jou~~!. of Clinical Psychology, Vol.XVI.17. 
47 De - Delinquency 
All items on this scale are found on the So scale of the 
168 
California Psychological Inventory. The So scale (Social-
ization) indicates the degree of social maturity and inteq-
ri ty which the individual has attained. Scores to the right 
suggest a serious, honest industrious person who is consci-
entious. responsible, and conforming. Scores to the left sug-
gest a defensive. demanding. opinionated individual who may be 
deceitful in dealing with others. 
Harr j son G. Gough, California _fsychological J m:entory 
I•1anual , 1957. 
- . 
SO Do-r - Dominance 
All items on this scale are found on the Do scale of the 
California Psychological In~entory. This scale attempts to 
assess factors of leadership, dominance, persistence, and social 
injtiative. Scores to the right are aggressive, confident, per-
sistent, persuasive, and verbally fluent. Scores to the left 
tend to be retiring, inhibited, indifferent. and unassuming. 
Harrj son G. Gough. California _E_sychological Inventory 
Ma.~al, 1957. 
57 Dy - Dependency 
This paper reports the development and initial use of an 
MMPI scale to measure dependence. Sixteen judges independently 
specified the MMPI items that they felt would bear on depend-
ence. 
Fifty-seven items survived and constitute the scale. 
ReliabiJity is .91. 
Leslie Navran, Journal of Consulting Psycholog~, 1954, 
18, 192. 
58 Ee - Escapism 
Propensity for escape among imprjsoned felons derives 
at least j n part from constellations of personality •variables, 
which if identified could serve to differentiate between po-
tentiaJ escapist and nonescapist. 
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The 42 variables used in the index appear to be derived 
independently of any single scale or groups of scales of the 
MMPI. 
Norms were established on. 413 male felons (1955) with 
intelligence above 80; and 103 escapees - experimental group 
and 100 nonescapees - control group. 
H. S. Beall and J. E. Panton, Journal of Clinical Psy-
:-;holog~, 1956, 13, 3~'2-394. 
59 Em - Emotional Immaturity 
This investigation has developed as an effort to improve 
the professional understanding and application of the term 
''emotionaJ :immaturity'' through ana1ysis of responses to the 
MMPI of various groups of adult subjects. 
This trait has been described as a trfeeling tone.'' The 
immaturity may be overt, but jt does not have to be. The in-
dividual may express his immature emotionality via temper 
tantrums, pouting, etc. Even if he successfully inhibits 
sucb expressions he is stiJl emotionally immature if he feels 
like doing so. 
Major findings stem from the analysis of responses to 
MMPI items of several groups of psychiatric patients in rela-
tion to the responses of variou~ normal groups. 
The assumption that individuals mature in their emotional 
adjustments as they grow older did not hold up in this invest-
igation. Rather, it appeared that the older adults responded 
slightly more frequently in the manner characteristic of em-
otionally immature psychiatric patients. 
John Simner Pearson, Ph.D. dissertation, University of 
Minnesota, 1954. 
60 Eo - Ego Overcontrol 
Unpublished material. 
J. BlocK, mimeographed materials, Berkeley. Institute 
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of Personality Assessment and Research, University of Cal-
ifornia, 1953. 
62 Es - Ego Strength 
This pc.per reports the development and cross-validation 
of a scale which was originally designed to predict the res-
ponse of psychoneurotic patients to psychotherapy. However, 
a somewhat broader psychological interpretation could be 
placed upon it, making it useful as an assessment device in 
any situation where some estimate of adaptability and personal 
resourcefulness is wanted. It appears to measure the various 
aspects of effective personal functioning which are usually 
subsumed under the term 11 ego strenght. 1: 
Frank Barron, Jou_;-nal of Consu1~i~Si_ Esychology 1953. 17, 
327-333. 
71 Gr - Graduate School Potential 
Gough (1953b) has also found evidence that achievement 
in college programs and in graduate school may be more clos-
ly correlated with independence and originality than with the 
conformity that is typically rewarded at the high school level. 
74 HC - Hosti.1 i.ty Control 
One of the most ~if ficult stages of therapy for the 
therapist to handle adequately is the "negative transference" 
phase. The patient's neurosis is threatened with the loss of 
infanti}e 9r0tifications which it previously gained from the 
symptoms. To counteract th:is process, the patient reacts 
with defensive behavior whjch is unconsciously formulated to 
break up the therapy relationship. Any information the· psy-
chologist has about how the patient is liable to manifest his 
defensive hostility is of great va.Jue in helping him work 
through this phase of therapy with the patient. 
Two groups of patients were used. The first grouo was 
119 patients f~o~ the Veterans Administration Mental Hygiene 
Clinic at ()akland, California. The second group was 52 pa-
tients from the Psychological Clinic at Pennsyl\ania State 
University. 
1'71 
Starling Donald Schultz, Ph.D. dissertation, Pennsyl-
vania State University, 1954. 
78 Hr - Honor Point Ratio 
It is not at all certain that this is actually a measure 
of :intellect. Ncn•ertheless ~ :it does correlate signifJcantly 
'tsd th conventional tests of intelligence. The two immediate 
aims of this project were to determine whether a criterion-
specific set of personality inventory items could be assembled 
which would correlate significantly with accepted measures of 
intellect, and to determine whether individual items could be 
combined in a scale which would have anything approaching prac-
tical significance and value. 
Items on this scale are identical with items on the Ai 
scale of the California Psychological Inventory. The Ai scale 
(Achievement via independence) was desjgned to identify those 
factors of interest and motivation which facilitate achievement 
in any setting where autonomy and independence are positive be-
haviors. 
Harrison G. Gough. ~o~_Inal of Cons~]-~-~E..~ ~sycho1ogy, 1953. 
17, 242-246. 
California Psychological In~entory 
Manual, J 957. 
92 Ie - IntellectuaJ Efficiency 
All items on this scale are identical to items found on 
the Ie scale of the California Psychological Inventory. The 
Ie scale (Intellectual efficiency) was designed to indicate 
the degree of personal and intellectual efficiency which the 
individual has attained. Scores to the right suggest a clear-
thinking~ plan:ful, thorough, alert, and well-informed individ-
ual. Those on the left suggest a cautious, confused, defen-
sive, shallow, and unambitious person. 
Harrison G. Gouah, California Psychological Inventory 
- ------- --··--...._-
Manual , 1957. 
93 Im - Impulsivity 
This scale is a reversal of the Sc scale on the Califor-
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nja Psychological Inventory. The Sc scale (Self-control) 
was designed to assess the degree and adequacy of se]f-
regulation and seJf-controJ and freedom from impulsiv:i.ty and 
self-centeredness. Scores to the left suggest an impulsjve. 
exci tab] e, irritable, inhibited individual. Those to the 
right suggest a calm. patient, slow, self-denying person who 
is strict and thorough in his own work and in his expecta-
tions for others. Such a nerson is described as being honest 
and conscientious. 
Harrison G. Gough, California Psychologic~l Im,,e.E!O£L 
Manual, 1957. 
106 Lp - Leadership 
The only information available is in the listing in 
An MMPJ;_ Handbo?.~' w. Grant Dahlstrom and George Schlager 
Welsh. 
124 Mp - Positi~e Malingering 
Falsification of response has long been known to be an 
important factor which limits the valj.dity of the personality 
in~entory or questionnaire. The present study was designed 
to investigate malingering on the MMPJ by investigating the 
behavior of F and K malingering; attempting to discover "mal-
ingering susceptible" and 11ma J ingeri ng proo f. 11 j terns; and 
studying the relationship of these latter items to Wiener's 
subtle and obvious items. 
Three groups of college sophomores were used: positive 
malingerers, negative malingerers, and controls. This group 
was comoosed of 81 males and females. 
C. N. Cofer, June E. Change, and A. J. 
of Psychology, 1949, 27. 491-499. 
131 No - Neurotic overcontrol 
134 Nu - Neurotic undercontrol 
Judson, Journal 
High No scores (to the left) are described as reluctant 
to enter into new experiences, are self-conscious in social 
situatjons, and are.overly responsive to other people's 
173 
valuations rather than their own. 
High Nu scores (left) present physical signs of tenseness, 
restlessness, embarrassment. They are unable to control im-
pulses manifested in acting out, externalizing, and even anti-
social behavior. 
Th9 reference briefly describes the work of Block on 
these two scales. The correlation between them is not signif-
icant. 
Nakamura, c. Y. , "Measures of Over-controlled and Under-
controlled Behavior: a Validation, 11 Journal of Clinical Psy-
chology~ 1960, 16, 149-153. 
135 Or - Originality 
The only information available is in the listing in An 
MMPI Handbook) w. Grant Dahlstrom and George Schlager Welsh~ 
and on pp. 251-252 in that book. 
162 Pr - Prejudice 
Previous work with the MMPI has revealed that quite use-
ful scales £or the prediction of socio-economic status and 
academic achievement could be developed, and this f~ct sug-
gested that a similar analysis with respect to ethnic atti-
tudes might yield a number of items that would bear no appar-
ent relationship to the continuum being studied, but which · 
would nevertheless constitute reliable predictors of it. 
Furthermore it was found in the previous studies that inspec-
tion of the items themselves added appreciably to an under-
standing of the psychological dimensions considered, in addi-
tion to any usefulness attaching to the scales as such. It 
was decided to carry out an item analysis of the MllPI to 
determine whether an "anti-Semitismfl scale might be developed. 
The first step was to administer the Levinson-Sanford 
anti-Semitism scale to a class of 271 high school seniors in 
a Midwestern community. From this scale the 40 highest 
scoring students (22 boys~ 18 girls) and the 40 lowest scoring 
students (22 boys, 18 girls) were chosen for special consid-
eration. The responses of these two subsamples to the IVlMPI 
1~1<1 
were next tabulated and each item discriminating at or be-
yond the .05 level were retained. 47 items appeared in this 
analysis. These 47 items were given to a new senior class of 
263 students~ who had also taken the Levison-Sanford anti-
semitism scale. The 32 items retained were considered as a 
scale, which appeared to be sufficiently reliable and valid to 
be used as a measuring instrument in its own right. 
Harrison G. Gough, Journal of Social Psychology, 1951 7 
33, 247-255. 
167 Pv - Pharisaic Virtue 
An attempt to develop scales for the MMPI which measure 
a person's ability to get along well with others was the aim 
o:f this study. This: type of scale should prove '1aluable in 
selecting personnel who must deal with the public or work 
harmoniously and effectively with a group. This scale may 
prove useful in the selection of salespeoplei officers and 
noncommissioned officers in the Armed Forces, forement and 
other personnel who must be able to est~blish rapport with 
others and maintain group morale. 
When the Minnesota Teachers Attitude Inventory was stand-
arized on a large sample of Minnesota teachers, it was pos-
sible to identify in the extremes of distribution two groups 
of teachers sharply differing in their ability to get along 
with pupils. The MMPI was administered to these two groups 
and 212 completed the test--112; representing approximately 
8 percent of the teachers scoring highestp and lOOt the 8 per-
cent scoring lowest (among all the public-school teachers in 
Minnesota) on the MTAI. The Pv scale, along with the Hostil-
ity scale, was taken from 250 discriminating items on the 
MMPI. The reference cited suggests that a person with a high 
Pv score is preoccupied with morality and ridden with fears 
and tensions. 
w. w. Cook ano D. M. Medley, Journal of Applied Psy-
chology, 1954, 38, 414-418. 
174 Re-r - Social Responsibility, Revised 
This paper is a second re·?ort on the de;,:elopment of 
- F"'J't:' J. / ,_l 
scales and measuring instruments designed to be utilized in 
a large-scale study of political participation. As in the 
case of the Dominance scale, the study was begun with an ex-
t~rnally defined social criterion. The aim of the present 
study is not the construction of a f actorially pure measuring 
instrument, but the development of a scale which will order 
individuals according to their social responsibility. The 
peer group nomination technique was used in developing this 
scale. Subjects were asked to choose the "most" and "least" 
responsible members in their particular group, and were urged 
to ignore such considerations as friendliness, popularity, 
etc. A scale-questionnaire plus some MMPI items was then 
used. 
The responsible person is one who shows a ready willing-
ness to accept the consequences of his own behavior, depend--
ability, trustworthiness, and a sense of obligation to the 
group. For screening college students the scale would prop-
erly classify 78 percent of the cases. 
H. G. Gough, H. Mcclosky, and P. E. Meehl, Journal of 
Abnormal Social Psychology, 1952, 47, 73-80. 
175 Rg.f - Rigidity-Female 
176 Rg-m - Rigidity-Male 
The purpose of the present study was to test two hypoth-
eses about the unidimensionality of emotional responsiveness 
and rigidity. 
Two scales were presented: ( 1) a personal:t.ty scale of 
emotional responsiveness (E scale) and (2) a personality scale 
of rigidity (R scale). 
Three hundred ten subjects were used: 155 males and 155 
females. The females consisted of 134 students in the Gen-
eral Arts Courses at the University. of Toronto and 21 clin-
ical patients from a psychi~tric hospital and a female reform-
atory. The males consisted of 121 students in the General 
Arts Courses at the University of Toronto and 34 patients 
from a psychiatric hospital and clinic for drug addicts and 
alcoholics. 
v. Cervin, Journal of Personality, 1957, 25, 626-642. 
1'?6 
177 Rp - Role-playing 
The term "role-taking ability" refers to the facility 
with which a person can perceive and act out organized behav-
iors or roles (i.e., putting himself in someone else's posi-
tion). 
It may well be a combination of some more basic factors·-:-· 
(1) It is largely a product of social inter-action. (2) It 
is a quantitative variable. (3) The concept appears to be a 
useful one despite the unclear nature of role-playing ability 
as a "trait.n 
William A. McClelland, Journal of Consulting Psy-
chology, 1951, 15p 102-108. 
189 Sf - Self-sufficiency 
The aim of this investigation was to study the ugen-
erali ty of certainty" and its relation to manifest anxiety. 
The assumption was that a person reporting more instances of 
self-sufficiency was indicating more subjective certainty. 
Sixty Stanford women enrolled in Introductory Psychol-
ogy were tested. 
w. M. Wolff, Journal .2f Abnormal Social Psychology, 
1955, so, 59-64. 
195 So-r - Social Desirability, Re.vised 
The original work on this scale was done by Allen L. 
Edwards and is discussed in the manual to his test: Edwards 
Personal Preference Schedule Manual. It represents an exten-
sive effort to decide how much social desirability has af-
fected the person's answers to the questions. The correla-
tion between this scale and the K scale has been found to be 
.63 
Edwards suggests that high scores (right) are those who 
tend to get suggestions from others, to follow instructions, 
and to do what is expected of them. They accept the leader-
ship of others, avoid the unconventional, and tend to let 
others make decisions. 
Allen L. Edwards, Edwards Personal Preference Schedule 
Manual, 1954. The Psychological Corporation, New York. 
196 Sp - Social Participation 
This particular factor frequently turns out to be the key 
element in a counseling problem. 
Four high school senior classes were used. The most and 
least participant students in a number of extracurricular 
activities were selected, and their responses to a question~ 
naire we re analyzed. 
The original research behind this scale plans to incor-
porate it into a group of related auxiliary scales. The scale 
itsel£ appears to measure the following items: 
(1) Self confidence 
(2) Frankness 
(3) Liking for social interaction 
(4) Intellectual and cultural interests 
(5) Broadminded social outlook 
(6) Satisfaction with living 
Harrison G. Gough, California Psychological Inventory 
Manual, 1957. 
200 St-r - Social Status, Revised 
The items on this scale are identical with items found 
on the Cs scale of the California Psychological Inventory. 
The Cs scale {Capacity for status} was designed to serve as 
an index of an individual's capacity for status \not his 
actual or achie\.•ed status). The scale attempts to measure 
the personal qualities and attributes which underlie and lead 
to status. High Scores (right) indicate ambitious, active, 
insightful, resourceful persons. Low scores suggest apathetic, 
shy, conventionalu and dull individuals. 
Harrison G. Gough, California Psychological Inventory 
Manual, 1957. 
201 Sv - Sexual Deviation 
-: ,. : 
.J,...; -_ .... 
Subjects for th:i s study ;;1ere male s('!X: offenders con-
victed of some sex offens~ and who were in the state hospital 
:for observation, diagnosis, and treatment. Almost 60 percent 
had records of one or more previous convictions. Charges 
included indecent exposure, cbild molestation~ rape, and homo-
sexual contacts with minors. 
Distribution of 145 Normals and 200 Sex 
Deviates on a 100-Item Sexaal 
Deviation Scale 
Freqt~ency 
:MMPI Scale 
Sc pr~? 
Normals 
(N-145) 
Sex Offenders 
(N-200) 
66-70 
61-65 
56-60 
51-55 
46-50 
41-45 
36-40 
31-35 
26-30 
21-25 
16-20 
11-1.5 
6-10 
0-5 
Mean 
SD 
2 
4 
12 
22 
38 
39 
25 
',) 
..J 
21.3 
6.5 
2 
3 
14 
26 
31 
30 
36 
38 
9 
9 
2 
42.l 
9.3 
The best cutoff point to distinguish these groups seem 
to lie between 30 and 31 items. 
I 
I 
I 
I 
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When MMPI scale scores were compared for these extremes, 
it was found that those with high sexual deviation scores 
also had significantly higher scores on the F, D, Pa, Pt, and 
Sc scales. A significant difference was also found for the 
K scale, high deviation scores being associated with low K 
values. 
205 To - Tolerance 
The items on this scale are identical with items found 
on the To scales of the California Psychological Inventory. 
This scale To (Tolerance) was designed to identify persons 
with permissive, accepting, and non-judgmental social beliefs 
and attitudes. 
Harrison G. Gough, California Psy;:::_hological Inventory 
Manual, 1957. 
206 Tp - Teaching Potentiality 
The study reported here is directed toward predicting 
the initial success of teaching candidates going into the 
field rather than evaluating the competence of those of con-
siderable experience. 
From the MMPI answer sheets of 661 males and 1059 females 
who passed through the teacher selection process at the Teach-
ers Selection and Counseling Service of the School of Education 
University of Minnesota, were used as a basis for this scale. 
J. c. Gowan and May S. Gowan, Journal of Educational 
Research, 1955, 49, 1-12. 
210 Un - Underachievement 
An achievement scale was constructed which consists of 
24 items of the MMPI which distinguished a group of freshman 
males of the University of Wisconsin who had been clients of 
the Student Counseling Center and extreme O\'erachievers in 
their first semester's work from a similar group of extreme 
underachievers. 
J. ?. McQuary and W. E. Truax, Journal of Educational 
ResearchJ 1955, 48, 393-399. 
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CHRISTIAN THEOLOGICAL SEMINARY MAPLETON STATION, BOX 88267 !NDIANAPOLIS 8, INDIANA 
MINISTERIAL EFFECTIVENESS SCALE 
For ................................................................................. . Date .......................................................... .. 
To ........................................................................................... Your Position ......................................................................................... .. 
In what capacity ha\·e you known this person ? .......................................................................... How long? ................................... . 
\Ve are asking your assistance in estimating this perso_n's qualification~ as a minister. Please block out the square on 
each scale which you feel indicates the degree of his development m terms of the particular category described. 
\Vhere you feel you han no basis fo~ jud~ment, p~ease ~lace a larg~ "X" through the entire statement. What you 
indicate on this form ·will be kept confidential and will not be communicated to the student or go outside the Seminary 
offices. 
1. Quality of Religious Life. . . 
The vitality of his personal Chris-
tian commitment. 
----,--1- 1· 
' _L __ 
0 1 2 3 
Low 
4 5 6 7 8 9 
High 
2. Christian Influence. 
His influence in inspiring faith in 
others. 
-- --- ----
1 
-'---~~ 
0 1 2 3 -cl 5 G 7 8 9 
Low High 
3. Personal Habits. 
C v_; rt es y Lea: n•~ss and manners. 
0 1 2 ') ._, -cl J G I 8 9 
High Low 
-!. General Culture. 
Esthetic sensiti\·ity: appreciation 
for cultural pursuits. 
__ I____ -; -!-- - ·- ! -r --i- -- I --·1 
o i 2--3--4-·5·--s-1-s·-9-
Low High 
5. Personal Integrity. 
The degree of his dependability, 
honesty, sincerity, reliability. 
-.....,..-----, 
! I I I I I 
0 1 2 3 4 5 6 7 g-g-
Low High 
6. Financial Responsibility. 
Evidence of concern for financial 
obligations and responsible effort 
to meet them promptly. 
I I I I I 
0 1 2 3 4 5 6 7 8 9 
Low Hi~ 
7. Social Participation. 
0 
Ho\v active was is he in his par-
ticipation in the life of the com-
munity where you have known 
him? 
I i I I I 
1 2 3 4 5 6 7 
Low 
8 9 
High 
8. Intellectual Growth. 
E\·idence of intellectual 
and critical thought. 
i i I I I 
0 1 2 3 4 5 6 7 
Low 
9. Theological Alertness. 
growth 
8 9 
High 
Interest in theological discussion 
and awareness of theological 
issues and trends. 
I I I I I 
0 1 2 3 4 5 6 7 8 9 
High Low 
10. Common Sense. 
Ability to "size-up" situations 
quickly and accurately; to use 
"good judgment"; and to exercise 
self-control. 
i I I I 
·-=--:=--'---'-0 1 2 3 4 5 6 7 8 9 
Low High 
11. Empathy. 
Insight into the way the other 
person views things; capacity to 
"feel with" him; and to under-
stand his meanings. 
I I I I I I 
0 1 2 3 4 5 6 7 
Low 
12. Emotional Stability. 
8 9 
High 
Ability to meet problems under 
pressure. 
13. Social Conscience. 
Moral sensitivity to social issues 
in contemporary society. 
I I I I I I I I 
0 1 2 3 4 5 6 7 8 9 
Low Hlgh 
14. Ability To Communicate. 
Evidence that through written or 
spoken word he is able to organize 
and communicate his ideas clear-
ly, coherently, and concisely. 
I I I I I I I I 
0123456789 
Low Hlgh 
15. Administrative Skill. 
Ability in organizing and leading 
groups of individuals. 
I I I I I I I I 
0 
Low 
1 2 3 4 5 6 7 8 9 
High 
16. Attitude Toward Other Churches. 
The degree of his cooperation 
with other churches and his re-
sponsible action in interfaith ac-
tivity. 
I I I I I I I I 
0 1 2 3 4 5 6 7 
Low 
17. General Impression. 
I I 
8 9 
Hlgh 
How would you rate this person 
as to his potential effectiveness 
in the ministry? 
I I I I I I I I 
0 1 2 3 4 5 6 7 
Low 
I I 
8 9 
High 
18. Other Impressions You May Have. 
(Please write on other side.) 
Signed ............................................................................ Address ........................................................................ .. 
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DEPENDENT VARIABLE IS NOW 
NUMBER OF VARIABLES DELETED 
VARIABLES DELETEC ••• l 2 3 22 23 24 25 26 27 28 29 30 31 32 33 34 
A~ALYSIS OF VARIANCE FOR REGRESSIO~ 
SOLRCE OF VARIATION c. F. i":E.\N SUI-" OF 
SG!UARES 
5.25613 
4.77894 
l J. 0 3 5C1 7 
S ~~Ui\RE S 
F-
VALUE 
1.71088 DUE TO REGRESSION •••••••••••• DEVIATIO~ ABOUT REG~ESSION ••• 
TOT AL ••• 
l"lTERCEPT 
VARIABLE ,V.EAN 
NO. NAME 
13 CLNMf 29.27660 
9 CLND n.31915 
18 CLNSCK 26.44681 
ll CLl\PO 15.82979 
10 CLNHY 22.51064 
14 CLNPA 10. l 7'J21 
7 CLNHS <t.46809 
4 CL l\L 3.25532 
8 CLNHSK 13.25532 
6 CLNK 17.17021 
19 CLNMA 15. l.2766 
20 CLl\Mf\K 18.59574 
15 CLl\PT 10.C,6383 
16 CLNPTK 27.27660 
5 C LT\F 3.:JOOGO 
12 C U\POK 22.74468 
17 CL!\SC ::;. 14894 
21 CLNS I 25.2L277 
DEPEl\JOE~T 
35 GPA 2.2.'+894 
l A 
ld 
28 
46 
VALUE) IS 
STA~DARD 
DEVIATION 
5.21162 
4.88612 
5 0 2 20'i-0 
3.39641 
4.20596 
2.48753 
3.59257 
L93894 
3$58419 
4.50757 
3~91550 
3.82028 
7 .. 07231 
5.0'3493 
2.50217 
346gl75 
6.15728 
9.56655 
U.4f)7c,7 
COMPARE CHECK ON F I Ni~ L COEFFICIENT ••• ~ •• 
L09231 
R E.G. 
COEF. 
0.03965 
-0.02227 
0002071 
-Oc0848G 
-0.02012 
O.G227l 
-0.51863 
-0.02823 
0.50658 
0.26357 
0.43635 
-0.41527 
0.43117 
-0.41500 
).01272 
0.:)5423 
O.·J0651 
-0~ 1JGC>72 
-0.00072 
11\CREMENTS FJR l ~.DEPENDENT \/AK.IAi::ILES 
* 
* 
VARIABLE SUMS OF PROP. F VALUE * NO. NAtAE S:JUARES VAR. E /',CH TERM * 13 CLl\MF 1.30336 0.1293B h.71704 
g CLl\D CJ.84269 0.(..8397 Lt.699g8 
18 CLNSCK ).90974 0.09066 5.60502 
ll CLNPD 0.29026 0.02892 1.82252 
lo Clf\.HY 0.22855 0.(;2278 l. 1t5045 
14 Clt'-\PA 0.15417 0.01536 0.97790 
7 CL NHS '.).,038't0 O.C03B3 0.23896 
4 CU-XL •F' Oo0't023 0.00401 0.24545 
8 CLNHSK 0 .. 06033 Oa0060l CJ.36195 
0 .. ,(9201 
D.t7068 
'.)TD. ERROR 
OF REG.C.OEF. 
0.01017 
0.02513 
O.D9241 
').28925 
0.02873 
0.03197 
0.3G527 
0.04661 
0.29593 
0~35894 
CJ. 31)481 
'.) 0 3•=:239 
0.2557(; 
0.25137 
0.03BY9 
0.29748 
C.C9196 
O.Ql7C4 
STD. ERROR 
OF EST1MATE 
C-.4i,05C 
0.42343 
0. 41) 2 8 8 
0.39gQ8 
G.3:j695 
-0.39706 
(:. 400 8 9 
G. ltO 48 3 
D. 4082? 
CCltv"PUTED P1\RT 11\L 
T VI\ LUE CURR. COEF. 
2.!i-5232 CJ.l12r,4s 
-0.88612 
-C..165lS 
0.224'.)f, :.84231 
-0.29316 
-'.J.'.)')')32 
-0.7C037 
-':;.13121 
0.71(;48 C.13307 
-1.6g8g3 
-;:;. 3J57J 
-o. 6 ::·s 66 
-·..:.11372 
1.71131 :.3C73J 
0.73438 C:.13745 
l. 4 -:. l 5 6 J.2bllS 
-1.37329 
-G.2'.>121 
l.686Z-:~ :.3_362 
-l.65Cg6 
-C;. 2 q 7 8 't-
0.3?6?.6 :::.')6156 
O.l.3231 8.Jj4l+3 
C. C::7C:82 '... • () l 3 3~ 
-O. C1 41 '-17 . -e,. oc·rn 
'.:.Ul".UU1TIVi:: R.E'::;P~SSI'J\S 
SUMS OF PR.DP.Vi'li-z. <: V\_\LT1°L~ s ,f\\- ;_i:. 
SQUA~E S = ?. SQ. J \ L ,.: E .. r 
l.30336 C. l298tl t_·.71784"' ") . ' ·. ,3~ .. 
• _J '-· ·-
2.146C..5 . .21135 ) • q f' Li 6 t; • 4 ':.. .-: ~::. -. I:. I . 
3.:557'1 I. .30451 6. ~ ·7 S6 (; :-~, . s ') l '-: ~:. . ;_ i 
'>.34605 ~'. 3 33 44 ~) Ct 2 ""_j 2 4 ~~ • -) 7 ? ::.. ,_ .. l j 
'· 
3. 5 7 46C, (·. 3 5 6 2 1 L1.~:d7Q·1 .. ~ 5 ~f-: ':: c 
-
3.72877 G .. 37157 3 • ·-j 4 l 8 '1 .. 6 . -I_.' o ·- '-j :. "? :0 
3 • .34 >:~5·..J . 1-. ·. • I -· .. 3. 76718, ( • .3754U <.: • -_.1 l L , -
3.P'.)740 G.37941 2. g ':: ~C< ,.) • tJ l ") ·; ":; - i -; 
··--3.86773 C;.38542 2. 5 7 8·21 o. 6 2:;e z .-. CJ../. 
-- . -......... ,, .. ~-.. . .. ::~~.::,. -'~' -~.:. ~:. lff2:; .:~:-:~- . .::-,_~::.~/' :\: 
19 
. ·20 
15 
16 
5 
12 
17 
21 
CLNK~· · 
Cl NM A 
.C LNMAK ·· 
CLNPT 
CLNPTK 
CLNF 
CLNPDK 
· CLNSC 
C'LNSI 
TABLE. XXIII (Continued) 
.. - ·0;;3·4-_i-62 - 0.;0340'4 ··· - 2.t11oe-
Oo03642 Q.,00363· 0 .. 22017 
0.;50419.. Oo-05024···- ·3·•2435'8 
o.02649 0.00264 o.16624 
0.44199 Oa04404 2.93646 
Ou02960 0.00295 0.19171. 
Oe00707 0.00070 0.04438 
Oo0007Q 0.00007 0.00425 
0~·0-00.30 0.00003 ·0.00116· 
PROPORTION OF VAR I ANCE. S'PE-
C l F l·Eo TO LIMIT VARIABLES O,. 
.... \~' 
0'..;4022'8'"" ·--· ....... , ·.·· 4. 2093•6 
0.40670 4.24578 
-o. 394:26 ....... .... "• -... 4. 74 997 
o.39919 4.77646 
0.38797 5.21846 
0.39296 5.24806· 
0.39916 5.25513 
o.40596 s.2sse3 
··0.;4'1313 ....... ·-·-- 5.25613 
.. . ... - -
.. 
·,,.., 
2·· 6:)117 0.41946 
0.42309 2 .33349 
(;. 47334 2.54645 
L.47598 2. 3:1 572 
0 .52002 2 .4764 
l 
... 
0. 5 2297 2 .26571 
(J. S2368 2.0614.i 
L' • 52375 1 • b 7 60(: 
c.52378 1 71088 . 
.:~· 
..-::-:. 
.. ,,,,, 
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~- ~ 6 ~1"9"~ ,. :Li 
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. PROBLEM NUMBER G3 9 5 · 
REPLACEMENT AND DELETION· 6 
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. TABLE XXIV l83i 
DEPENDENT VARIABLE IS NOW 
NUMBER OF VARIABLES DELETED 
VARIABLES DELETED ••• l 2 
35 
23 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2G 21 33 34 
ANALYSIS OF VARIA'\JCE FOR REGRESSION 
SOL'RCE OF VARIATION O.F. SUM OF 
SQUARES 
DUE TO REGRESSICNoooooo•••••• 11 2.75822 
DEVIATION AB CUT REGRESSION .... 3 5. 7.27685 
TOTAL ••• 46 10.03507 
INTERCEPT (A VALUE) IS -0.88125 
VARIABLE MEAN STANDARD REG. 
NO. NAME DEVIATION COEF. 
28 RESDO 18 0 14894 3.00708 0.05018 
27 RESDY 18.74468 8.45311 0.01472 
23 RESR 15.72340 3089929 0.02594 
24 RE SES 49.,89362 5 .... 31297 0.00824 
25 RESLB 9 .. 93617 2.67358 -0.03601 
30 RESPR 6 .. 2 766D 3.68134 0 .. 03358 
29 RESRE 22,. 70213 2.66144 0 .. 06031 
32 RESCN 25.17021 4o 6 6l~Q l o .. 03332 
26 RE SCA 8.68085 5.26311' -0 .. 01114 
31 RE SST 22~21277 3036178 -0 .. 00902 
22 RESA 9.!+2553 7.43302 -0.00415 
DEPENDENT 
35 GP fl 2.84894 0.46707 
COMPARE CHECK CN FINAL COEFFICIENT •••••• -0 .. 00415 
INCRE~ENTS FOR INDEPENDENT VARIABLES 
* 
VARIABLE 
NO. NAME 
28 RESDO 
27 RESDY 
23 RESR 
24 RE SES 
25 RESLB 
30 RES PR 
29 RESRE 
32 RESCN 
26 RE SCA 
31 RE SST 
22 RESA 
SUMS OF 
SQUARES 
J.59768 
0.60791 
0.33478 
0.41048 
J.22052 
0.13450 
0.18825 
0.18755 
0.04404 
0.02843 
0. 00 40 7 
PROPORTICN OF VARIANCE SPE-
PROP. 
VAR. 
0005956 
0.06058 
0.03336 
0. 01-t090 
0.02198 
0.01340 
0.01876 
O.tH869 
0.00439 
0.00283 
O .. C0041 
CIFIED TO LIMIT VAR"'IABLES Oo 
F Vt'.LUE 
EACH TERM 
2.84990 
3.029£;0 
1.69465 
2.132:17 
1.14976 
0.69605 
0.973:18 
0.96918 
0.22296 
CJ. 14059 
0.019~·9 
* 
* 
* 
1~EAN F 
S\~UARES VI\ l UE 
l).25075 
(). 20791 
1 .. :~0604 
STD. ERROR COt·WUTED PL\RT I i\L OF REG.COEF. T VALUE CORR. COEF. 
0.04862 l.03195 C.171.54 
0.01948 0.75525 J.12663 
0.01942 1.33564 o.22c22 
0 0 02472· 0.3334Y 0.05628 
0.02121 
-1.32344 -C,.21831 
0.02992 1.12229 J.18638 
0.04392 1.37320 C.2261'.) 
o .. 03314 1.00523 C.16751 
0.02773 
-0.4Gl8G -0.06776 
0.0255'6 
..;;.;.0.35296 -:_:.))95') 
0.02964 
-0.13995 -C..0.2365 
CUMULATIVE REGRESS I 0 ~~ S 
S TO· ERROR SUMS OF PROP.VA.~. F 
OF ESTIMATE SQUARES = R s Q. VAL•,::: 
G· 457.95 r> 59768 c: • ~; 5:::] 5 6 2 .8;'79~ v .. 
0.44796 1. 20559 ,-. 12:14 3 r•··-·"1 ~. • '· ) '1 ... 0·44447 1.54037 C.1535C 2.5?91 l o· 4387 3 1.95085 c 194 4~: 2 • 5:. 38.:::: . 
0.43795 2. 17137 C.21638. 2. 2'.142 3 0·43958 2.30587 c. 22 '.J 7 8 l.9C:88S 
0·43972 2.Ct.9412 G.24F354 1 • 04271 0:43990 2.68167 C.26723 1 • 77.:22:: 
O; 4444 7 2. 72 5 71 C.27162 1 .533'.Jo 
o. 449'72 2. 75415 r.27445 1 36177 . 
o.4ss97 2. 75322 c.2748b l .2~60tt 
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PROBLEM NUMBER G3,5 
REPLACEMENT AND DELETION 9 
TABLE XX.V 
DEPENDENT VARIABLE IS NOW 35 
NUMBER OF VARIABLES DELETED 5 
VARIABLES DELETEO •• o 1 2 3 33 34 
A:\Jt1LYSIS OF VARIANCE FOR 
SOURCE OF VARIATIOl\J O.F. 
DUE TO REGRESSICN •••••••••••• 29 
DEVIATIOf\ . ABOUT REGKESSfON .... l 7 
TOT AL. •• 46 
Il'lTERCEPT (A VALUE) IS 
VARIABLE MEAN STANDARD 
NO. NAME DEVIATION 
13 CLNMF 29.27660 5.21162 
24 RE SES 49.89362 ~.31297 
18 CLNSCK 26.44681 5.22040 
25 RES LB 9.93617 2.67358 
9 cu~o 19.31915 4.88612 
23 RESR 15.72340 3.89929 
32 RESCN 25.17021 4 .. 66401 
14 Clf\:PA 10.17021 2.48753 
12 Clf\POK 22.74468 3.69175 
28 RES DO 18. 14894 3.00708 
15 CLNPT 10.06383 7..07231 
8 CL f\H Sit"-- ?:.,.25532 3.58419 
3Q 
-· RESPR '-fr.27660 3.68134 
20 CLNMAK 18.59574 3.82020 
7 CU\HS 4.46809 3.59257 
l7 CU11SC ·:;. 14894 6.15728 
19 CLNMA 15. 12766 3.91550 
27 RES DY 18074468 d.45311 
29 RESRE 22.70213 2.66144 
31 RE SST 22.21277 3.36178 
22 RESA ~.42553 7.43302 
6 Clr'IK 17.17021 4.50757 
5 CLNF 3.00000 2.50217 
_4 CLNL 3-~25::;32 1.93894 
lQ 
.( L!\H Y 22.51064 "t.20596 
q CL NPD 15. 8 21..79 3.39641 
26 RE SCA 8.68085 5.26311 
21 CL!\Sl 25.21277 '-1. 56655 
l6 CLNPTK 27.27660 5.05493 
Of PENDENT 
3cj GP~ 2.84894 'J.467C7 
c!OMPAR E CrlECK ON FINAL COE FF IC lENT •••••• 
I 
REGRESSION 
SUM OF 
SQUARES 
6.90732 
3.12775 
l.O.C35C7 
-2.64953 
REG. 
COEF. 
0.03058 
0.03277 
-O.Ol418 
-0.07394 
-0.04203 
0.04564 
0.01361 
'J.02238 
-0.05571 
0.05196 
0.02641 
0.33802 
0.03508 
-0.17171 
-0.31245 
0.04182 
0.19885 
-0.00826 
0.01371 
-0.00890 
O.Jlll 7 
-0. 02048 
0.00870 
-0.00946 
-0.00322 
0.03134 
0.00215 
-0.00025 
0. 000 53 
0.00052 
lt\CREMENTS FOR INDE;JENDENT VARitiBLES 
* 
184 
MEAN F 
SQUARES Vt.LUE 
0.23818 1.29458 
0.18399 
STD. ERROR CO~PUTED DC.PT I4L 
OF R.EG.COEF. T VALUE C·JRR. CIJEF. 
0.02254 1.35661 :,.31254 
0.0~052 1.87380 ::.2::.203 
o. 11475 
-0.12355 -'.).()2995 
0.05674 
-l.3'.)31'.) 
-('. 3) 136 
0.04211 
-0.99806 
-:::.23527 
0.0~218 1.41792 -:..3252'.) 
0.Qt;094 0.33247 C.J;:..C-38 
0.05090 0.43962 C;. 1'::602 
0.47297 
-0.11779 -'.:'.:!285~ 
0.05934 0.87574 0.2C776 
0.3CJ408 0.06702 :.Ji'.-;25 
0.38182 Q.88S28 :).2C'.193 
0.06282 0.55845 C.13422 
0.45627 
-0.37633 
-J.'J9089 
0.4C224 -0.77678 
-J. l2S14 
0.12773 0.32741 C.';7'116 
0.45673 C.43537 :,.1~5')1 
0.02522 
-0.32762 <·. J '{921 
0.05379 0.25496 c..·)6172 
0.03880 -(;. 2 2 9 2 4 
-:-.• )j551 
0.04680 t;.23862 r _ r, -- -, -, ,....,_ 
-· • .' :J I I t"'i 
0.43724 -C.04685 
-C:.')1136 
0.04906 c. i 77'36 :.>:.212 
0.06162 
-0.15347 < .. J372J 
0.03855 -:).0~;362 
-c.. C:·2·~ 23 
0.45759 O.G685Ci C..'}lt-61 
0.04331 c. :,4·:nz :..J12·J6 
0. 02216 -0.'.':112) -'.) • '.) _. 2 7 2 
0.4(;573 o.c.=11J :::..::<_31 
C:UMULLTfV[ RE;~De~SI<J\S 
VARIABLE 
NO. NAME 
13 Clf\MF 
24 RE SES 
18 C LNSCK 
25 RE'SLB 
9 CLl\D 
23 RE SR 
32 RESCl\J 
14 CLNPA 12 . 
28 C LNPDK 
lS RESDO 
Clf\\PT 
8 r L 30 ..... ~NHSK 
20 Rt:SPR 
7 Clf\MAK 
17 CLNHS 
19 CU\SC 
27 CL/\MA 
29 RE SOY 
31 RESRE 
22 RE SST 
6 R-E SA 
S CLl'>lK 
Clf\F 
4 CUR 10 ll CLNHY 
26 Clf\PO 
2l RE SCA 
16 CLNSI 
Clf\PTK 
TABLE x:£!J (Continued) 
SUMS OF 
SQUARES 
1.30336 
1.10108 
0.66686 
1.00816 
0.49243 
o.31930 
o.58459 
o.17638 
J.22561 
0.09366 
0.18837 
o.J7459 
0.09423 
0.11236 
0.10642 
o.16405 
o.09414 
a. o 2 3 i-2 
o.01s69 
0.01926 
0.02168 
0.0.0626 
0.00527 
0.00438 
0.00120 
0.00141 
0.00043 
0.00002 
0.00000 
PROP. 
VAR. 
0. 12988 
0.10912 
0.06645 
0.10047 
0.04907 
0.03182 
0.05825 
0.01758 
o.J2248 
Q.00933 
Q.01877 
0.00143 
0.00939 
0.01120 
O.C•l060 
0.01635 
0.00938 
0. 00230 
o.001s6 
0.00192 
0.00216 
0.00062 
0.00053 
0.00044 
0.00012 
Q.00014 
0.00004 
0.00000 
0. 000.00 
PROPORTICN OF VARIANCE SPE-
CIFIED TO ~}~:~ VARIABLES o. 
F VALUE 
EACH TERM 
6.71704 
6.34909 
4.11773 
7.10991 
3.69557 
2.48298 
5.00055 
1.52924 
2.00792 
0.82973 
l.70132 
o.66727 
J.83898 
1.00044 
().94591 
1. 480 81 
o.s4532 
0.20190 
0.15830 
o.15ao1 
0.11224 
0.04786 
o.03866 
0.03015 
0.00802 
o.ooa99 
0.00262 
0.00013 
0.00000 
ft 
* 
* 
185 
STD. ERROR 
OF ESTIMATE 
0.44050 
0.41644 
0.40243 
o.37656 
o.36503 
0.35860 
o.34191 
Q.33962 
0.33520 
0.33597 
0.33275 
0.33434 
().;33514 
o.33513 
o.33542 
0.3328? 
Q,33371 
0.33840 
0.34360 
o.34909 
Q.35478 
0.36173 
o.36920 
0.37724 
o.38604 
o.39549 
0.40573 
o.41685 
a. 42 894 
SUMS OF 
SQUARES 
1. 30 336 
2.40444 
3.J7130 
4.07948 
4.57191 
4.89121 
5.4758C 
5.552ltl 
5.87779 
S.97145 
6.15982 
6.23441 
6.328G4 
6.44100 
6.54742 
6.-11148 
6.80561 
6. 8 2 8 73 
6.84742 
6.86668 
6.88836 
6.89462 
6.89989 
6.90426 
6.~0546 
6.90686 
6.90730 
6.90732 
6.90732 
PROP.VAR. 
= tJ. SQ. 
,:.12988 
:.23960 
c. 3'.)6'.)6 
c .• 40652 
c.45559 
i..;.48741 
C.':J4567 
c.:16324 · 
(" .• 5b572 
[.~59506 
·~·. b 13 8 3 
C.62126 
v.b3'.Jh5 
C>~64185 
(..65245 
0.6688C' 
C.67810 
0.68049 
i.. .68235 
(.'.. 684 2 7 
C.68643 
0.68705 
v.68758 
C.68801 
0.68813 
(.;.68827 
( .• 68832 
(;.68g32 
0.68832 
F 
V/\LU[ 
6.71704 
6.9.322'-; 
6.3215.::S 
7._1')234 
6.3622{ 
6.33925• 
6.6:.;14.) 
6.12561 
5.81251 
5.2'-i'...:lb 
5.0575'7 
4.647(-;j 
4.3:3430 
4.0962'5 
3 .S797) 
3.78627 
3. 5949,_,: 
3.31296 
2.el742 
2. 6·=·60 3 
2.39501 
2.2:C79' 
2.0215·~ 
1.85345 
l.6'.;841 
1.S5404 
1.4196'1 
1.29450 
- ' . ~. _""·t:~ ):..; 
.... =· '1 '1 J 
. • '::·~.52? 
. :-- - ., ·::; '-} 
_.!=' .. ·St) 
~. 7 ::::>33 
~. 7 :_",47 
~· • 7 ~: ~ 2 J 
• "7 '"; 4 1 '"'" 
- • '.':· ,_ l i 6 
.:~77:.S 
~.·:~5?2 
::.'.~.<:4'-12 
~.:-.::_:,_4 
.-3212) 
- . :' .::. ;::. :: l 
·~. :J 29 2::.· 
:·. ':52-94 7 
- - - .-.. -
-·=..:--:':>4 
- .~_-dt'2 
5;il'lt'-ii:: 
-i:.. 
,! j:-
~ -· 
... J 
-. i..-') 
-.c-
:1. I 
::..1 
,_: 
... 3 
,1 c 
- r ._~ ' 
. c:;. 
-~' -; 
- c.:...-
- • I l 
PR08LE~ NUMBER G3,6 
REPLACEMENT AND DELETION 
TABLE XXVI 
3 
; / DEPENDENT VARIABLE IS NOW 37 
v NUMBER OF VARIAELES DELETED 2 
VARIABLES DELETED··· 35 36 
ANALYSIS OF VARlANCE FOR 
SOURCE OF VARIATION 
o.F. 
DUE TO REGRESSICN •••••••••••• 
34 
CEVIATION ABC UT REGRESSION •• ,, 
12 
TOTAL··· 46 
-I"JTERCEPT (A VALUE> IS 
VARIABLE MEAN 
STANDARD 
DEVIATION 
NO. NAME 
21 EXPOR 12.95745 
2.86628 
26 EXPRP 21.12766 
.3.01890 
11 EXPES 50 .. 46808 
5.38053 
12 EXPGR l0.34043 
2 .. 18967 
29 EXPSP 18.61702 
3.38509 
34 EX PUN u.38298 
1.59555 
24 EX PR ER 16.53191 
1.94323 
2 EX PAE 14.80851 
2.68359 
4 EXPHSX 12.19149 
1.86079 
l EX PAC 15.04255 
2..17653 
32 EX PTO 24.12766 
3.39832 
25 EXPRGM 
5.63830 1.35816 
10 EX PED u.55319 
3.24244 
30 EXPSTR 12.42553 
1.98631 
20 EXPNU 
ia.59574 4.613884 
9 EXPEM 
io.87234 5.52708 
17 EXPLP 
36.19149 6.39170 
7 EXPDY 
18. -74468 8.45311 
23 EXPPV 
15.74468 b.53242 
15 EXPIE 
32.42553 3.46250 
5 EX PDE 
2.14894 1.41389 
31 EXPSV 
27.97872 8.39381 
13 EXPHC 
5.78723 3.14114 
3 EX PAT 
13.34043 8.05761 
18 EXPMP 
lZ.80851 4.19958 
22 EX PPR 
6.27660 j.68134 
6 EX POOR 
10.65957 2.37996 
19 EXPNO 
5.74468 3.17235 
16 EXP IM 
6.38298 3.J1123 
14 EXPHR 
12.78723 1.73125 
33 EXPTP 
76.~1702 iz.s?009 
27 EXPSF 
23.70213 ,.bl570 
8 EXPEC 
u.78723 3.77023 
28 E XPS OR 
32.40425 4.94606 
DEPENDENT 
37 GPA 
z.84894 0.46707 
-- 'COMPARE CHECK CN FINAL 
COfFFiCIENT~···90 
REGRESSION 
SUM OF 
SQUARES 
8.17835 
1.85672 
10.03507 
-0.48598 
REG. 
COEF. 
0.06754 
-0.05776 
-0.00497 
-0.12130 
-0.02058 
-0.15190 
0.25520 
-0.08304 
-0.11426 
0.02004 
0.10518 
-0.15835 
-0.14363 
-0.13308 
-0. 09404 
0.09582 
o.J8437 
0.03197 
0.01926 
-0.00420 
-Q.'.)9691 
0.04906 
-0.~)3874 
-Q.06869 
-0.03427 
0.15572 
').08810 
0.01401 
0 .. 05673 
. 0.05081 
0.']1902 
-o.a2740 
-0.00542 
-0.00416 
-o ~ 004'16 
------- ___,-------- ,_ 
MEti.N F 
SQUARES \11\LUE 
0 .. {4054 l.'55461 
O. l5473 
STD. ERROR COl'IPUTEC 
PMHit.L 
OF REG.COEfe T V f• LUE 
CURR. ClJ!:F. 
o.os570 1.21257 
CJ.33033 
0.05636 -1.02492 
-:1 .28371 
0.04219 -0.11772 
-c.03396 
0.07865 -1.54-222 
-0. 4 L1 6 7 2 
0.09426 -0-21836 
-0.06291 
0.08428 -l.SJ234 
-J.4615S 
o.o9sso 2.58295 c.5'177':J 
0.05289 -1.56999 
-c.4128J 
0.06553 -1.74366 
-0.44961 
o.09656 0.2)749 
J. '.)5''79 
0.22436 o.4sB79 
<-'•1341) 
0.12830 -1.23427 
-('. 335fi't 
o .. oszoo -2.76208 
-(J.62343 
0.08455 -1.57393 
-J.41368 
0.05518 -1.70434 
-c;.4414S 
0.05392 1.77686 
t~:· 4564:1 
0.04885 l.727ZG 
::;.44621 
0.05321 0.6'::077 
: • 17083 
0.04296 C.4!t835 
:::.1203~ 
0.05148 ~0.03157 
-'_;.02354 
D.12016 -0.tl'.:'646 
-:_.2267'+ 
0.03088 1 • 5 tj 8 71 
:;.41687 
:).05141 -0.75350 
-:,.21zs5 
0.04461 -i.53985 
-0. 4 L'6 19 
o. 03305 -1.03693 
-:_.Zi:l678 
0.19367 0.884')3 
J.221>'J9 
0.11300 o.77968 
J.21958 
{).09168 0.15278 
C.C:4406 
0. 0-7 533 o. 753"'8 
'.;.21243 
0.08739' 0.?8143 
'.).16~'.:d 
C.03943 0.482'37 
:.131qz 
c. 07"784 -0.352C3 
-c.lCll) 
Q.05862 -0. 09 2 1tG -Q.02666 
0.05818 -Q.07143 
-~:.rt?Uhl 
\ 
INCREMENTS FOR INDEPENDENT VARIABLES 
VARIABLE 
NO.. NAME 
. 21 EXPOR 
26. . EXP RP" ·· ·-·· · ·· ······ 
ll EXPES 
l? EXPGR 
29 EXPSP 
34 E XPUN 
24 EX PR ER 
2 EXPAE 
~ EXPHSX 
32 EX PAC EX PTO 
25 EXPRGM 
10 
30 EXPEO EXPSTR 
2 ~· EXP NU 
l7 EXPEM 
7 EXP LP 
23 EXPDY 
.. lS EXPPV 
S .. EXPIE 
EXP DE 
31 EXPSV 
13 EXPHC 
3 la EX PAT 
EXPMP 
·
22 EX-PPR 
6 
19 Ex POOR-. """-·O·--·" 
16 EXPNO 
EXPIM 
EXPHR 
EXPTP 
EXPSF 
EXP EC 
EXPSOR 
14 
33 
2? 
8 
28 
SUMS OF PROP. 
SQU!\RES VAR. 
o.83161 o.oa201 
-1.;04·914·- . o .. 10455-· 
0.86568 0.08627 
0.49093 Q.04892 
o.34828 0.03471 
0.36705 0.03658 
0.35510 0.03539 
0~53954 0.05377 
Q.,41091 0.04095 
o~t2377 0.01233 
0.20953 o.02oas 
0.12139 0 .. 01210 
0.15273 o.01s22 
- ()"., 26976" -- - o. 02688 
0.20186 0.02012 
o.16895 0 .. 01684 
Oa37397 0.03727 
o.27847 o.0211s 
0.12553 0.01251 
o .. n7798 0.001~1 
o.05aoa 0.00579 
0.14019 0.01397 
0.04635 0.00462 
o.0~949 o.uo692 
Ool5238 0.01518 
0"".13894 0.01385 
0.04767 0.00475 
0.04133 o.D0412 
o.021so 0.00274 
o.crza35 0.00203 
o.04144 0.00413 
0.02065 0.00206 
0.00301 0.00030 
0.00079 o.ooooa 
PROPOR er TION OF V~RIANCE SPE-
FlED TO LIMIT VARIABLES o. 
F VALUE 
EACH TERM 
4.,06612 
5.;66105 
5 .. 10716 
3 .. 03320 
2.21405 
2.41383 
2.41805 
3 .. 95211 
3.,18281 
0095762 
1 .. 65039 
0.95495 
1.20885 
2.21361 
1.69230 
1 .. 43630 
3.43761 
2.71074 
1.23208 
o .. 1sasa 
o.55528 
1.35962 
Q.43904 
Q.,64811 
1.45028 
lo 34404 
Q.,44847 
0.376C3 
o.23959 
0.23597 
o.33039 
0.15539 
0.02104 
0.00510 
it 
* 
it 
'II-
187 
CUMULATIVE REGRESSIONS 
STD. ERROR SUMS OF PR.OP. V AP,. 
OF ESTIM·ATE SQUA'{ES = K. SQ. 
o.45224 0.83161 C.C8287 
0.43049 L 88075 u.18742 
Q.41171 2.74643 :~.27368 
0. 40231 3.23735 C.32260 
o.39661. 3.58563 C.35731 
0.38995 3.95268 C.39389 
0.38321 4.30778 ,::-;.42927 
0. 36-949 4.84732 ·='·48304 
o.35931 5.25823 c.52399 
o. 35952- ... 5. 3820-0 0.53632 
0.35631 5.59153 ~.5572( 
0.35654 5.71293 (_1. 5 69 30 
o.35545 5.86566 C'.58452 
0. 349-fJ9 6.13542 (;. 61140 
o.34537 6.3372B ;:, • 63151 
o.34297 6.50623 Co64335 
0032983 6.88021 G.68562 
o. 32051 7.15868 o.71337 
0.31919 7.28421 (·. 72587 
0.32D63 7.36219 o.73365 
o.32341 7.42027 o.73943 
o. 32111 · 7.56046 c.75340 
o.32493 7.60681 ':.75802 
o.32744 7.57630 c.76495 
0.32414 7.82867 o.1so13 
0;.32152 7.96761 0.79398 
o.32604 8.Jl528 .:_: .• 79873 
o.33153 8.05661 J.BC285 
o.33877 8. 88411 :::i.eJ559 
0.34664 8.11247 0.8G841 
o.35413 8.1539C ('.81254 
o.36455 8.17455 0.8lltS
1: 
0.37800 8.17756 
C.8149C 
o.39335 8al7835 
0.81493 
F 1V.'Jl Ti :>LC SJ/v,PL't::-
VALUE :.< i<:, 
4.06612, c:.201s1 . :i..'-] 
5•")141 7cy ~~- ,. 4 3 2~:; 2 --; J..'f 
5. 1-i<.C93' ~ ,_:.5;:_315 15" 
5.0:.05.3 C.5c.7'?3 -.c7 
4.55887 ~'. 5-., 7 7 s C': 
4.33237 (}.::,276J -. /8 
4.1CJ05"t c .• b:;'.:Jl-1 . ;;_j 
4.43829 0. cs 5:~~ 1 -- IH 
4.52541 c.12-3t_7 ·-.1 l 
4.16397 s.73234 ' 1;.. 
4.C<38:> \_,,. 7 4 b 4 6 • t>J..f 
3.74505 C.7'.-452 -,\.:.L 
3.5711'7 '..oo 7 c..454 - ' (( 
3.596lti ::: • 7 '::: l 9 2 -· C3 
3.54186 c' • 7;460 '(! ;_ 
3.4'.:>70ti :::~:i-- 520 C'-. . -
3.72023 ' • f::: 3C 2 
~ . .;_~·:-
3.87142 C.?L<t6l ' ";, 
3.76291 C.E:5l(j8 ' •" :<.. 
3.5eC72 ·~5.85653 , I J.f 
3.37833 C'.85990 ··,I 0 
3.33295 ~;.Sc· 791 -.C2 
3.13262 -~1 • 8 7 (_ 6 !+ , Ci:. 
2.98316 C•.o 1461 .0 -6 
2.98046 (1.3~325 -, J ]_ 
2.96447 0.~-91C5 -.e;i 
2. 7'-1257 C.3-d72 .C'=' 
2.6178J u. 39 t:~~- 2 ,f:' '+ 
2.42904 :.r:::;754 '' 7 
2.25C4i ·~.?:S912 c 2. 
2.0773"3 C·. 9•_ 141 -.01 
l.9?224 (_: • ·?-~ 2 5 ') -. 1~ 
1.7342Y 
.. ~ ~ 2 7 2 .-<.. 3 :,,., . 
1.55461 :.·. 9: 27 s -- , II 
-PROBLEM NUMBER· G~,5 
REPLACEMENT ANO DELETION 2 
34 
16 
TABLE XXl!II · 
188 
DEPENDENT VARIABLE IS NOW 
NUMBER OF VARIABLES DELETED 
VARIABLES DELETED ••• 1 2 3 22 23 24 25 26 27 28 29 30 31 32 33 }5 
ANALYSIS OF VARlA.'JCE FOR REGRESSION 
SOURCE OF VARIATION 0. F. SUM OF MEAN ,-SQUARES SQUARES VALUE. 
DUE TO REGRESSICNoo0$~0000000 18 17.47080 0.97060 1.27810 
DEVIATIOf\ ABOUT RE G RE S S I 0 N • ~ 9 2~ 21.26346 0.75941 
TOT1~L ••• 46 38.73425 
INTERCEPT ( A VALUE} IS 3.70086 
VARIABLE MEAN STANDARD REG. STD. ERROR COMPUTEC' 
NO,. NAME DEVIATION COEF. OF REG.COEF. T VALUE 
20 CLl\MAK 18 .. 59574 3.82020 0.09362 o. 63735 0.14677 
14 CLl\PA 10.17021 2.48753 -0.10550 0.067it4 -l.5:i443 
19 CLNMA 15.12766 J.91550 -0002016 0.64295 -0.03135 
21 CLNSI 25~21277 9.56655 ().03358 o. 03 59 5 o.~3414 
12 CL NP DK 22.74468 3.69175 0.04153 0.627it9 0.06618 
9 CLl\D 19.31915 4.88612 --J.05246 C.05301 -0.98957 
15 CLNPT 10~06383 7.07231 0.02858 0.53936 O.C5299 
7 CL NHS 't .. 46809 3.59257 -L31536 Oo 64393 -2.04272 
10 CLNHY 22.51064 4.20596 0.88239 G.060&0 1.35967 
8 CLl\HSK 13 .. 25532 3.58419 1.20202 0.62423 1.92561 
6 CU'<K 17.17021 Lt.5G757 -0.62906 o. 757l2 -0.83035 
5 CLNF 3.DOOOO 2.50217 -0.04486 0.08224 -0. 54541 
4 CLNL 3.25532 L 93894 1).03718 0.09832 O.:H817 
18 CLl\SCK 2~.4'~681 ~.22040 J.04291 0.19493 0.22014 
11 CLNPD 15.82979 3.39641 -0.08808 0.610l3 -0.14436 
17 CLNSC 9. 1489 4 6.15728 -0.02395 0.19397 -0.12347 
16 CLNPTK 27.27660 ::i.C5493 ~.CJ3795 f). 53023 O.D7157 
13 CLl\MF 29.27660 ::i.21162 -0.00226 0.03410 -O.GS6~6 
DEPENDENT 
34 PEER AT 6.71574 c;.:11163 
COMPARE CHECK CN FINAL COEFFICIENT •••••• -0.00226 
INCREtJENTS FOR INDEPENDENT VArUABLES * CUMULb..TIV'::.. 
* 
VARIABLE SUMS OF PROP. F VALUE * STD. ERROR SUl'-'S OF 
NO .. i\JAME SQUARES V ;\R. EACH TERM * JF EST I MA TE SQUA,~E S 
20 CLNMAK 4. 3'-t997 o,, 11230 5.69297 0.87413 4.34997 
14 CLNPJ\ 2c41804 O.:J6243 3.32832 0.85235 6.76RC1 
19 CLNMA 1.3138:> 0.(.;3392 1.84304 0.84430 8.J8182 
21 CL NS I 1.70581 O.Ci44J4 2.47504 0.83018 9.78763 
12 CLNPDK L't4125 0.03721 2.14836 0.81906 11. 2 2F388 
9 CLNO 0063995 O.vl652 0.95283 0 .. 81953 ll.06883 
15 CL!\PT Cl.60602 0. '; 156 5 0.90005 0.82056 12~47485 
7 CLl\!HS 0~37843 0~00977 0 .. 55564 0.82527 12 .. 85328 
lo CLNHY l .. 3't073 0.,,03461 2.02146 0.81440 14.19401 
PARTli\L 
CORR. COE F. 
O.J2773 
-C.26352 
-0. I)\,,. :i ·-n 
0.17385 
o.J12s1 
-O.lo3B2 
D. 01G':.1 
-G.3bGl3 
:::.2 1+b87 
c.34197 
-G.15511. 
-G.l.C253 
::.' • 0 7 l z 9 
S.04157 
-C.02727 
-C.02333 
\_,.~)13'52 
-C.01254 
REGRESS ro,is 
PROP.VAR. c ltULT::'L:°: s, .. , r1.: I 
= R s 0. VALLIE i~ 
C..1123~' 5. 6 '! 2T1 ·' . ::, (, ~- '. 2 '3i/-
,~.17473 4.6')792 1 - . ..L f ....... .l - '" . 
C.2C8fi5 3."1791_:, '· • ~+ ~ ~;. 7 s ' :..1.. &· 
C.25?69 2.')",C3) .:; - -- . c:..: . - - •-' .._ 
(~. 2 8 '}9 s 3.:1475-J _· • ~ _: - !. .:: ·-. c ~--
G. 3:;1)42 2.Y•t:i26 ~-- .. ))355 - . I :S 
(;.32206 2.6467b ( .• :: : 7 ~' l - c L 
(·. 3 318 3 2.3590~ ~~ ~ s; ~;-~ s - I/,-
0.36645 2.37780 :1. 6'~· :: 35 o1 
8 
6 
5 
4 
18 
11 
17 
16 
13 
CLNHSK 
CLNK 
C"LNF 
CLNL 
Clf\:SCK 
CLNPO 
CLNSC 
CLNPTK 
CLNMF 
T.A.BIB XXVII (Continued) 
0.51649 0001333 0077398 
2042186 0006252 3.92396 
0.11068 0.00441 o.2101a 
o.06315 o.v0163 o.09753 
0.07536 0.00195 0.11325 
0.01298 c.00033 o.01ago 
0.00977 0.00025 0.01377 
0.00315 o.ooooa 0.00430 
0.00334 0.00009 o.o0440 
PROPORTICN OF VARIANCE SPE-
CIFIED TO LIMIT VARIABLES O. 
i89 
o. 81690 
o.1ss62 
0079393 
0.80468 
Q,81572 
0.82852 
o. 84202 
0.85635 
o. 87144 
·.~ 
l l+. 71051 
17. 13236 
l 7. 30"'.3C4 
17. 3662G 
1 7. 44 156 
17. 45453 
1 7. '•6430 
17. 46745 
l 7. 47080 
., 
o. 37978 2. 2::: Lt4·: 
c • 44231 2 • 5234') 
'j.4467 l 2 • ?f-;757 
c . 44?- :, 4 2 • I~;':> 3 0 ') 
'' 
lf5')29 1 i-J 7 2 3 ~ . . 
C.45CS2 l f,'-i')l7 . 
C.45::87 1 ,jg'}2 . 
0.45-:C-16 1 4 
- l 1 . c:: 
o. 4 51 '.) l+ 1 27til:.. . 
,-, -~ l ·" . : i~ ·--,.v-::.. c 
' 
. '.)( "? 
-
~· I 3 
C: . b:~ ~ '.-> - c. '.:! 
~ . 
..... ~-- ,_ 
' 
'-:ii 
. ' ": 
, 
' 
-,, ';;~ c 
. . ' 
~ 
-: - • i:: 7 
. ") . 
-
,. 
c ' ' -
-.ci~ 
~ . 
' 
. 
-
-
t..'~J 
-. 
' 
' 
,-
" 
.., 
' ' 
.-. 
7" ('. 
. 
-
( 
f '':-~~=-=-cc -. ~::::==~=;;:;;;-~~~-2"-·~-~--~--~---== 
~ • > v~ ~ ' ~-• -
· .. PRO Rt Pt~ , . REP---·· NUMBER··· 
. L_ACEMENT ANO 
.. ' ~ 
G3?5 
DELETION 
TABLE XXVIII 
5 
190 
DEPENDENT 
Nl.JMBER OF 
VARIABLES 
VARIABLE IS NOW 
VARIABLES DELETED 
DELETEOoo• l 2 
34 
23 
3 4 5 6 7 8 
9 10 11 12 13 14 15 16 17 18 19 20 21 13 35 
ANALYSIS OF VARIANCE FOR REGRESSION 
SOLRCE OF VARIATI6N 
DUE TO RE'~RE c DEVIATI ~ S~ICN.~o••···o••• O~ ABOUT REGRESSION~ •• 
TOTALeo• 
INTERCEPT (A 
VARIABLE MEAN 
No., 26 NAME 
3Q - RE SCA 8.68085 
2S RE SPR 6.27660 
3l RES LB 9.93617 
24 RE SST 22 0 21277 .. 
23 RESES '+9 .. 8936 2 
32 RE SR 15.72340 
28 RESCN 25017021 
22 R_E SDD 18 .. 14894 
29 RESA 9.42553. 
27 RES RE 22 .. 70213 
D RE SOY 18.74468 3~PENDENT 
PEERAT 6.71574 
O.F. 
11 
35 
46 
VALUE) IS 
STANDARD 
DEVIATION 
5.26311 
3~68134 
z.,.67358 
3.36178 
5.31297 
3089929 
4.66401 
3,.00708 
7.43302 
2.66144 
8 .. 45311 
o.91763 
COMPARE CHECK ON FINAL COEFFICIENT······ 
SUM OF 
SQUARES 
a.27605 
30.45820 
38.73425 
3.68255 
REG. 
COEF. 
-0.04502 
0.12388 
. Q.06831 
0.02602 
0.03789 
-0. 02045 
-0.04628 
0.06269 
0.02095 
-0.01638 
0.00120 
0.00120 
Il\CREMENTS 
N VARIABLE 
FOR INDEPENDENT VA~IABLES * 
* 
* 
* 
o .. 26 NAME 
30 RE SCA 
2S RES PR 
3l RESLB 
24 RE SST 
23 RE SES 
32 RESR 
28 RESCN 
22 RESDO 
29 RESA 
27 RES RE RESDY 
SUMS OF 
SQUARES 
l.5307J 
3064675 
1018595 
() 0 79443 
Q .• 39069 
0.22595 
0015436 
0.20273 
Ooll548 
0.02821 
Oa00079 
Pi-WP. 
VAR. 
Oo03952 
0.09415 
0.03062 
0.02051 
OoGl009 
0. 00 58 3 
0.00399 
0.00523 
0.00298 
0.00073 
0.00002 
PRO PO CIFRTICN OF VARIANCE SPE-
lED TO LIMIT VARIABLES o. 
F VALUE 
EACH TERM 
l. 85148 
4.78166 
1.57536 
1.05668 
o.51364 
o.29192 
0 0 19.5 4 3 
0.25174 
0.14015 
0.03335 
0.00091 
f'\EAN 
SQUARES 
o.75237 
0.87023 
F 
VALUE 
o.86456 
STD. ERROR COMPUTED 
OF REG.COEF. 
0.05673 
0.06122 
0.05567 
0.05228 
0.05057 
0.03973 
o.o67BO 
o.09948 
0.06064 
o.oa985 
0.03986 
STD. ERROR 
OF ESTIMATE 
o.90926 
0.87330 
0.86765 
Q.86708 
o.a1214 
o.87977 
0.88875 
o.s9740 
0.9C773 
0.91983 
Oe93286 
T VALUE 
-0.79360 
2.C2364 
1.2272'.J 
0.49766 
0.74916 
-0.51473 
-o.6e253 
0.63014 
o.3454c 
-0.18230 
0.03013 
CUMUL1\TIVE 
SUMS OF 
SQUARES 
1.53C7Q 
s. 1.7 746 
6. 36340 
7.15783 
7.54852 
.. 7. 77447 
7. 92 883 
e. 13156 
8. 247C•5 
8. 27526 
8. 27605 
PARTIAL 
CORR. COE F. -
-:: .. 13295 
Ge32365 
0.2('311 
e;.:rB382 
C;.12563 
-0.08668 
-0.11461 
J.105".:ll 
(.05823 
-(i.03C80 
C;.OG5J9 
R:::GP,ESSIO ~S 
PROP.VA~. 
= R so. 
' 
.C·3952 
c • 13367 
l) • 16428 
r 12479 ~. 
c.1948B 
c.20C71 
0.20470 
G. 2'.J993 
(, .. 21291 
(_ .21364 
0.21366 
F ~: ;, ~ L i ~ 
-
- 51/\/l t'lE: 
-
-
\I ALU E ;. K 
l .8514c'. 
.. -
-
-
. ~ ,. 
_, 
- . :L c 
3.3Y436 .- 3 ".: = -~ . . I :,i_ 
2.El76i • 4 ·.:>! I 'i 
2.3~()17 ; 
., 
. ~ - ·._· .... 17 
1.98481 -· 4L.. ~ 4 5 . .I'/. 
l .6741~; '· • i,. 4 i:· .. ~r l 
-; (_; ~ .... -
1.4)40- .J.4~;~~4 , c..'l~ 
1 • 2 ?, 2 l 4 ~ 0 4: .:. ' >.: ,tC - ~ 
1 . 11209 
'. I.._, . ~ -,/.,!) 
........ "-t -- ... ~ -=· 
0.97807 ··' . itt:2.~ 1 ,L J 
O.ljh456 ' . '1-·~ .2 ~ L.. -. IL 
PROBLEM NUMBER G3,5 
REPLACEMENT ANO DELETION 
DEPENDENT VARIABLE IS NOW 
NUMBER OF VARIABLES DELETED 
VARIABLES DELETEOoeo 1 2 
8 
34 
5 
TABLE XXIX 
3 33 35 
ANALYSIS OF VARIANCE FOR REGRESSION 
SOURCE OF VARIATION 
~UE TO REGRESSION •••••••••••• 
EVIATION ABOUT REGRESSION ••• 
TOT AL ••• 
INTERCEPT ( A 
VARIABLE MEAN 
NO. NAME 
·20. CLNMAK 18.59574 
14 CL NP A 10.17021 
19 Clf\MA 15.12766 
30 RESPR 6027660 
12 CLNPDK 22.74468 
24 RES ES 49c89362 
11 CLNPO 15.82979 
31 RE SST 22 .. 21211 
21 CL NS I 25.21277 
27 RESDY 18.74468 
16 CLNPTK 27.27660 
26 RE SCA 8.68085 
10 CLNHY .22. 51064 
25 RESLB 9.93617 
23 RESR 15.723'~0 
9 CLl'\O 19.31915 
17 CLNSC 9. 14894 
22 RESA 9042553 
13 CLNMF 29.27660 
18 CLNSCK 26.44681 
4 CLNL 3.25532 
32 RESCN 25.17021 
6 CLl\K 17.17021 
8 CLNHSK 13 .. 25532 
7 Clf\HS 4.46809 
29 RESf{E 22.19213 
28 RESDO 18. 14894 
15 CLNPT 10.06383 
5 CLNF 3.00000 
DEPENDENT 
34 PEERAT 6.71574 
c.F. 
2 '..) 
l7 
46 
VALUE) IS 
STANDARD 
DEVIATION 
3.82020 
2.48753 
3.91550 
3.68134 
3.69175 
5.31297 
3.39641 
3036178 
9.56655 
8.45311 
5.05493· 
5.26311 
4.20596 
2067358 
3.89929 
4.88612 
6.15728 
7.43302 
5.21162 
5.22040 
1.93894 
4.66401 
4.50757 
3.58419 
J.59257 
2.66144 
3.00708 
7.07231 
2.50217 
(i.91763 
COMPARE CrlECK CN FINAL CQEffICJENfoo•oo• 
SUM OF 
SQUARES 
29.10873 
9.62553 
38.73425 
-4. !2951 
RE Go 
COEF· 
Q.63423 
Oo07163 
-Q.49559 
0.23244 
-o. 75298 
0.06282 
().63175 
0.14367 
o.o8a60 
-Q.12450 
-0.01619 
-0.14523 
c.1c539 
-0. 132 50 
-0.10304 
0.10392 
-0.29814 
0.12174 
o.04163 
').17720 
-0.06897 
-1).07130 
-0.30256 
Q.98332 
-1.01576 
-Q.06256 
0.04402 
0.11115 
Q.G0320 
0.00320 
INCREMENTS FOR INDEPENDENT VARIABLES * 
19l 
MEAN 
SQUARES 
i.00375 
0.56621 
F 
Vi'1LUE 
1.77276 
STD• ~RROR C:OMPUTED 
OF REG~COEF .. T Vt1LUE 
0 • 8 )043 0.79237 
0 • 0 3929 0.8:)226 
0 • 8 5123 -0.61853 
0 • 11020 2.10928 
o. 8 "1972 -0.90751 
o .. 0'.:353 1.17357 0- 8 ~274 0.78700 
0 • 0 -Jao1 2.11061 
Oe0'°',888 2.27910 
0 • Oli4z5 -2.81348 
o.11176 -0.02274 
Oe07 597 -1.91161 
o.06763 1.55840 
o.09954 
-1.33111 
0. 0 5646 -1.82506 
0.01388 1.40665 
o.22401 -1.33056 
0.08210 1.48292 
o.03954 1.05281 
o.20130 C.8302CI 
o.1cs10 -C'.638Ul 
G.071e2 -0.99273 
o.76704 -Q e 3~t4Lt6 
o.66~ 83 1.46802 
o. 70)64 
-1.4395( 
0. 09't36 -0.6~3;'.)2 
o. 10'+09 0.4229J 
0.69L33 O.lbl64 
o.os1) 06 0.03716 
CUMULATIVE 
PARTil\L 
CORR. ,... .-, r- c 1,_,ur: l a 
;::,.18873 
0.191'.:'.) 
-J.148'.3~ 
(:.45544 
-0.21496 
J.27376 
G.1874:j 
·J.45'?67 
'J.4o377 
-C.56365 
-'J.'L·552 
-J. 42 ·::62 
:::.35356 
-C.3C723 
-c.4.:.,416 
C:.32239 
-C:.3.711 
8.53844 
2.24741 
C.?~87Y 
-~.1)2-iZ 
-J.23408 
-C..)'1524 
'~. 33 54:2 
--_,. 3 2 ')6 2 
-C.15877 
c. 10203 
J.J3Yl7 
c. OC') 1) l 
RE:GR.ESS IOf·iS 
VAR I ABLE 
NO. NAME 
20 C ll\MAK 
14 CLNPA 
19 CLNMA 
30 RES PR 
12 CLNPOK 
24 RE SES 
11 C Ll\PO 
31 RESST 
21 CLNSI 
27 RESDY 
16 Clf\PTK 
26 RE SCA 
10 CLNHY 
25 RESLB 
23 RE SR 
9 CLND 
17 CLl\SC 
22 RESA 
13 CLNMF 
18 CLNSCK 
4 CLNL 
32 RESCN 
6 C Ll\K 
8 CL NH SK 
7 CL NHS 
29 RES RE 
28 RES DO 
15 CLNPT 
5 CLNF 
TABLE XXIX 
SUMS OF 
SQUARES 
4.34997 
2.41804 
l.31380 
2.99792 
1.77812 
1.47513 
0.73011 
C.71448 
0.5050() 
0.60143 
1.47536 
0.73883 
1.66324 
1.68760 
·J.64765 
0.87717 
0.71104 
1.06625 
0.85016 
Q.33449 
0.26859 
0.48334 
0.12661 
0.07430 
0.90523 
0.19486 
U.10524 
0.01400 
0.00078 
PROPORTI~N OF VARIANCE SPE-
(Continued) 
PROP. 
VAR. 
0.11230 
0.06243 
0.03392 
0.J7740 
0.(;4591 
0.03808 
o.ul885 
c.,:1s45 
0.01304 
0.01553 
0.G3809 
0.C•l907 
Ci.u4294 
G n:4357 
C.01672 
o. ·~·2265 
0.01836 
0.02753 
0.J2195 
0.00864 
0.00693 
o.:::;1243 
0.00327 
0.00192 
0.(;2337 
0.00503 
O.C0272 
O.G0036 
0.00002 
CIFIED TO LIMIT VARIABLES O. 
F VALUE 
EACH TERM 
5 .. 69297 
3.32832 
1.84304 
4.55306 
2.81736 
2.41813 
1.20291 
1.18267 
0.83224 
0.99090 
2.53437 
1.27928 
3.05389 
3.316C8 
1.28391 
1.78281 
l. 1+6 7 6 9 
2.29952 
1.89190 
0.73712 
0 .. 58237 
1.05012 
0.26667 
0.15071 
1. 912 38 
0.39989 
0.20741 
O .. C2618 
0.00138 
* 
* 
l92 
STD. ERROR 
OF ESTIMATE 
0.87413 
0.85235 
0.84430 
0.81144 
0.79444 
0.78105 
0.77907 
G.77725 
0.77897 
0.77907 
0.76298 
0.75995 
0.73799 
0.71338 
0.71024 
0.70144 
0. 696C·3 
0.68094 
0.67035 
0.67364 
0.67911 
0.67843 
0.68904 
0.70213 
0.688'01 
0.698D5 
0.71231 
0.73130 
0 .. 75247 
SUMS OF 
SQU.n.~E S 
4.34997 
6. 76801 
8.)811:<2 
11.)7::;?4 
12.357'.:lo 
14. 332 :j') 
lS.:631C 
15.77758 
16.28258 
16.884'.Jl 
lH.35937 
· 1g. J982~l 
20.1611+4 
22.44Y'.J3 
23.;)9668 
ZJ.:;;nss 
24.68489 
25.75113 
26.60129 
26.93579 
27.20437 
27.68772 
27.81433 
27.88862 
28.79.585 
28.~8871 
29.09395 
29.18795 
29.10873 
Df\OP.VAP,. 
= R SQ. 
C•.1123G 
(.17473 
,:'.z:Jq65 
~.28S04 
~ .• -~ 3 l 9 5 
,_,. 3 7':1 ') 3 
l.J383c: 
...... Lt.:733 
·~'.42237 
:.J.t+3S'l9 
r_ .47398 
t.49:~C6 
c,. s 3 ';; c 
i, • 5 7 j 5 7 
C.59Szo 
r.63729 
,~,. 6 G4S 2 
0.65676 
r,. 6 Cl 5 4 C 
C.70233 
c.714::q 
0.718)(< 
G.72000 
c~.74337 
C.74840 
f_ • 7 5 l 12 
0.75148 
L.7515'.) 
F 
V 1\L u t:: 
5.6Y297 
4.65792 
~.7f9lj-
4.2:681 
4.:.,•745.:, 
3. j h92 
3. 5<i37 
3. 2 ::, '+ 5 b 
2 • <J 2 14 j 
2.-U,.;177 
2 • o s 7C 7 
2.7'557.::. 
2.9323,c 
:i,.l')~f;::,. 
3.u5247 
2.9~725 
3.<.,<534 
3.ll'J6J 
2.Y678'7 
2 • (j ·~, 8 8 9 
2.73432 
2.54712 
2.35713 
2 .4.:n1c1 
2.2BHL:: 
2.12374 
l.94387 
i.rr21.:, 
"' U t ; : '' L :: 
~ ;:._ '. ") 
• .J - - ~ ~ 
..... : .. - . ._ '-- i 
.. : .. ,;. -_:., ~ 
~.-=.:'-~') 
~- , . ,_ 
...... - J 
._. o - _, ·-· .;_ L 
. -- - ,/ 
. ~ 
. - ......_ _.._ '-~ 
• • 1? 20 
-. ·. =. -...: /-. 
- .... -· '--' 
L • ~ .: ::-: - 5 
:___:.~:.:21-3 
...... --. , ,..,. 
·._,·.-: ~:.., .J---: 
.s I !Vi Pi_ c 
;.;;~ 
.. -) If 
- :.L l 
. .z S' 
I ".L 
·- ,(- -
. 1'-f 
-... .. L' 'f 
If 
" C·-
-. It, 
. (-' 7 
r i Cf 
- ,q 
-t ~ 
, D1c 
-. 1.S 
-. LI 
., r 
. --
' L-"'L-
, I _'3 
--.'~ 
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PROBLEM NUMBER G3,6 
REPLACEMENT ANO DELETION 2 
DEPENDENT VARIABLE IS NOW 36 
NUMBER OF VARIABLES DELETED 2 
VARIABLES DELETED ••• 35 37 
T.l\.BLE XXX 
ANALYSIS OF VARIANCE FOR REGRESSION 
SO LR CE OF VARIATION O.F. SUM OF 
SQUARES DUE TO REGRESSICN •••••••••••• 34 21.37975 DEVIATION ABOUT REGRESSION ••• 12 17.3545'] 
TOTAL ••• 46 38.73425 
HHERCEPT (A VALUE) IS 
-s. 34741 
VARIABLE MEAN STANDARD REG. NO. NAME DEVIATION COEF. 34 EX PUN ll.38298 i.sgsss 
-0.47271 27 EXP SF 23.70213 ? .. 81570 O.C5315 22 EX PPR 6.27660 3.68134 0.51913 12 EXPGR 10.34043 2ol8967 
-0.31063 14 EXP HR 12.78723 1.73125 0.39795 l EXP AC 15.04255 2.17653 
-0.22736 20 EXPNU 10.59574 4.68884 
-0.17028 6 EX POOR 10.65957 2.37996 0.40970 10 EXPEO 11.55319 3.24244 
-0.16431 4 EXPHSX 12.19149 1.86079 
-0.21053 3 EXPAT 13.34043 8.05761 
-0.20201 28 EXPSOR 32.40425 Lt.94606 
-0.07937 13 EXPHC 5.78723 3. 14114 
-0.06762 9 EXPEM lJ.87234 5.52708 0.17703 31 EXPSV 27.97872 8.39381 0.10089 ')~ EXPPV 15.74468 6.53242 0.11212 .__ 33 EXPTP 76.61702 12.89009 O.'J8307 18 EXPMP 12.80851 4.19958 
-0.06029 2 EXPAE 14.80851 2.68359 
-O.·J4560 24 EXPRER 16.53191 l.94323 o.2cs22 21 EXPOR 12.95745 2.86628 
-•J. C4223 32 EXP TO 24.12766 3.39832 0.38602 7 EXPDY 18.74468 8.45311 0.02958 11 EXPES 50.46808 5.38053 
-0.04592 19 EXPNO 5.74468 3.17235 0.01095 l7 EXPLP 36.19149 6.39170 0.J5723 25 EXPRG~ 5.63830 l.35816 
-0.09391 29 EX PS P 18.61702 3. 3~ 509 
-0.89328 16 EXP I Iv'. 6.38298 3.01123 0.10077 30 EX PS TR 12.42553 1.98631 
-0.09946 5 E XPDE 2.14894 1.41389 
-0.10669 26 EXPRP 21.12766 3.01890 0.02766 15 EXP IE "32.42553 3.46250 0.01620 8 EXPEC 11. 78723 3.77023 
-0.00011 DEPENDENT 
36 PEE RAT 6.71574 0.91763 
COMPARE CHECK ON FINAL COEFFICIENT •••••• 
-OoOOOll 
193 
MEM4 F 
SQUARES VALUE 
C.62882 C.'d480 
1.44621 
STD~ ER.ROR CCr-'iPUTEtJ Pf,~TI4L OF REG • 1:0EF. T V1\LUE cur~~. CCEF. 0.25766 
-l.83465 
-C.4bj:'3 0.23797 0.22334 '.J.)64J4 0.59210 0.87616 ::;.2453::i 0.24047 
-l.2'1179 
-'.,.3494(.' 0.26718 1.48943 c. 3950'.) 0.29522 
-G.77016 
-:::;.21703 0. 1686 9 
-l.:JJ942 
-:.zrn<:J 0.34546 1.18596 :.'3239J 0.15898 
-l.C3353 
-o. 28 5CJ'.) 0.2G035 
-1.05084 
-C.29029 
0.13637 
-1.48172 -:.3~327 0.17787 
-G.44621 
-:.1277S 0.15719 
-0.43019 
-C.12324 
:J.16486 l.0737':1 :·. 2'jf-i'3 0. 0(1440 1.06866 C·.29479 0.1~134 0~8536S ~.23~;27 
o. ncs4 0.68919 L • l '7 S l 3 
o. 1\)103 
-0.59676 
-c:. i r:,--n-r 
0.11)171 
-D.28200 
-:J.):-ill4 
0.3f;206 0.68934 c.1:;:)17 
0.11029 
-C.24-tl'.Jl 
- ~ • ·J7 l i+ l 
0.63592 0.56278 C:. lo:':'>I) 
O. l'.>269 0.1Rl'.i2 ~~ • ~ J 2 ~ 1 
O.lzB99 
-0.35601 
-C'.lC?23 
0.2BC29 C·. 0390d L.01123 
0.14934 0.3R324 ,_·; . l '.' g .) :, 
0.39224 
-0. 2 3 911 1 
-).JbHJ5 
0.28818 
-G.32368 
-C.C1 YY3 
0.23029 C.43759 U. l25Y3 
0.25349 
-G.38479 
-C.ltJ48 
0.36737 
-0.2'70 1+') 
-'.;.)·:d:i') 
0.17230 o.1:.us2 c. J4l) 2'-) 
0.15738 O.l'.:292 ·~.D?<J7-:., 
0.17922 - 0 • C<:i 0 ') 'I 
- ~ • J '1 ) l I 
.. - . . ... -· ·- - - .. _,... . - -·· .. ~ .. ~ -
. -
Ti\.BLE XXX (Continued) 
INCREMENTS FOR INDEPENDENT VARIABLES 
VARIABLE 
NO. NAME 
34 EX PUN 
27 .. EXPSF 
22 EX PPR 
12 EXPGR 
14 EXP HR 
l EX PAC 
20 EXP NU 
l~ EX POOR 
EXPEO 
4 EXPHSX 
3 EXPAT 
28 EXPSOR 
13 EXPHC 
"<) 
31 EXPEM 
EXPSV 
23
· EXPPV. 
33 
- EXPTP 
la EXPMP 
2 EXPAE 
24
·. EXPRER 
21 EXPOR 
32 EXP TO 
7 ll EXP DY 
... 19 EXPES ~ ·n-- _ EXPNO 
25 EXPU>·-·· --··· 
EXPRGM 29 E -..:c '""'"·· 
16 .. XPSP. . . EXP IM 3 ~ EXPSTR 
26 EX PDE 
EXPRP . 1 ~ .EXP IE 
EXPEC 
SUMS OF 
SQU-ARES 
2.!>4313 
i.19239 
4.41077 
2.04277 
1. 44 7 58 
o.43499 
J.76356 
1.32644 
o.66584 
0. 557-38 
o.47148 
1.01649 
o.311ao 
o-.s1011--
o.69192 
0.23369 
0.21110 
o.34549 
0.21731 
o-• 2210-s··· · 
0.22651 
0•14542 
0.13238 
Oo.13589 
0.13193 
o.;22933 
o.o6034 
0 .10613 
0 .o6616 
0~11471 
o.14488 
0.02205 
0.01674 
0.00000 
PROPORTION OF VARIANCE SPE-
CIFIED TO Ll~IT VARIABLES 
.. -, 
PROP. 
VAR• 
0.06824 
o.o3078 
o. ll387 
0.05274 
0.03737 
0.-01123 
0.01971 
0.03424 
o.Gl719 
0.01439 
0.01211 
· O. OZ-624 
0.00960 
0-.01317 
0.01786 
0 .. oo603 
0.00715. 
Q.00892 
0.00561 
0.;-00586 
0.00585 
0.00375 
0.00342 
0.00351 
0 .oo341 
o-. 00592 
0.00156 
0.00274 
0.00171 
0.00296 
0.00374 
0.00057 
o~ooo43 
0.00000 
0. 
F VALUE 
EACH TERM 
3.29557 
1.50336 
6.22092 
3.01620 
2.19837 
o.65504 
1.15427 
2.05964 
1.03483 
o. 86305 
0.12447 
1.58816 
o.57361 
Qc;78179 
1.06251 
o.35135 
Q.40839 
o.soo41 
0 0 30697 
o. 31·257 
o.30346 
o.100so 
0.16563 
0 .. 16385 
0 .15294 
0.25644 
0.06431 
0 .10182 
0.06371 
0• 10465 
0.12494 
0.01111 
0.01254 
0.00000 
.. 
* 
.. 
* 
STD. ERROR 
OF EST! MATE 
0.89556 
o.890-59 
0.84203 
o.a2296 
0.81147 
o.814-9"0 
0.81334 
o. 802-51 
0.80214 
o. 803·6-3•· .. 
0.80672 
0. 8000 3 
o.aoso9 
0 .. 8-0111 
0.80698 
o. S-i556· 
o.82372 
Q.83091 
o.84138 
O• as-230 --·- --
o. 86395 
o.a1a33 
o.89401 
o.910-71· 
o.92877 
o.94566 
0.96859 
o.99216 
i.01902 
1.04696 
i.07683 
i .11391 
1.15541 
i.20258 
. ... -· .... ~ ... 
CUMULATIVE 
SUMS OF 
SQUA~ES 
2.64313 
3.83552 
8.24629 
10.28906 
11.73664 
12.17163 
12.93520 
1 1+.26164 
14.92748 
15.48485 
15.95634 
16.97282 
17.34462 
17.85473 
18.54665 
18.78035 
19.05744 
19. 40 293 
19.62024 
19.84729 
20. 01380 
20.21922 
20.35160 
20.48749 
20.61942 
20.84875 
20.90908 
21.:::i1522 
21.08138 
21.19609 
21.341)96 
21.36381 
21.37975 
21.37975 
. ···- ........ . 
REGRESSIOi'-JS 
PROP.VAR. 
= R SQ. 
C.C6824 
0.09902 
0.21289 
0.26563 
0.30300 
c. 3 l't23 
C.33395 
C.3681Y 
G.38538 
(J.39977 
C.41194 
(.43819 
0.44779 
0.46095 
G.47882 
(; 0 48485 
C'.4920C 
c.soo92 
o.50653 
u.51240 
o.51824 
o.52200 
0.52542 
c;.52892 
o.53233 
(J.53825 
G.53981 
L.54255 
l•.54426 
(;.54722 
o.55:J96 
o.55153 
c.55196 
('.55196 
F 
VALUE 
3.29557 
2.41789 -
3.87684$ 
3.79801' 
3.5647ts' 
3.05483~ 
2.79342 
2.76811 
2.57778 
2.39772 
2.22892 
2.2CJ986 
2.05841 
1.9545'1 
1.89868 
1.70472 
l.652l:t 
l.5f>l32 
1.45869 
1. 366h 
1.28064 
1.19132 
i.1r111 
1.02923 
0.95614 
C.8966e 
!J.82545 
o.76244 
0.7COOt.. 
C.64457 
G.59369 
C.53bCd 
(..4C!531 
c .4348(: 
MULTI ;:LE 51NlfLf:: 
·::.3146B 
~.4tl4} 
\..i. ')j•= 46 
(,. 5o1::5 7 
;~.:577'-!-8 
c. 6 .. ~ b 1·1-J 
G.6::.::79 
O.b3227 
C.6cl96 
L.':M~~l7 
~·.67~'14 
C.6?1:/7 
;:. • ~)':; 6 3 l 
I~~. 7 - l '-: 3 
'.). L 776 
C.7i.l71 
C.715EZ 
c,.71:.;e~ 
0.7t~24"9 
-~.7 .... "-:.::. 
('. 7 27 27 
C.72.961 
.J.73366 
c.1:. .... 12 
l'.73tj8 
i_i.73774 
:).73S74 
('.7<t227 
c.:~.:c:5 
::·. 7 ~ t::. 94 
"j. 7<-c 294 
R. 
-. ;<_(, 
'I'd' 
.P-
• (> 2. 
, I() 
,(13 
-. If 
,0 s 
,01: 
-.o(, 
-.o(, 
-, ;J.(; 
.<'/ 
,jC 
. 0-~­
.-.oc 
-;o,°'f_ 
-,ii; 
• /ii( 
.O· 
.c6· 
-. C!." 
-.c3 
-.O"-
,Cl 
__ ,.,_ 
c.t 
OL 
''"' .. , 
·---
....... 
PRos 
RtPL LEM NUMBER G3 t 5 
ACEMENT AND OE LET ION 
TABLE XXX.I 
1 
195 ' 
~tPENDENT VARIABLE IS Nm"i 33 
NuM8tR OF VARI ABLES DELETED 16 
V4RIABLES D D l 2 3 22 23 24 25 26 27 28 29 30 31 32 34 35 ELETE o•• 
OF VARIANCE FOR REGRESSION ANALYSIS 
SO~RCE OF VARIATION 
DuE 
D TO REGRESSICN~~o•••" ....... 
tl/IAT I ON ABOUT REGRESS ION° 0 ~ 
TOTALooo 
O~F. 
l i5 
2 ti 
46 
fNTERCEPT {A VALUE) IS 
NaVARr ABLE 
• NAME 2c 
14 
16 
7 
13 
21 
19 
lo 
8 
9 
15 
la 
11 
1( 
s 
11 
6 
CLNMAK 
CLNPA 
CLl\PTK 
CL NHS 
CLNMF 
CL NS I 
CLl\MA 
CLNHY 
CLNHSK 
CLND 
CL I\ PT 
CLNSCK 
CLNPD 
CLNPDK 
CLNF 
CLNSC 
CLNK 
04 CLNL 
tPENoEMT 
33 FACRAT 
MEAN 
18.59574 
10.17021 
27.27660 
4,.46809 
29.27660 
25.21277 
15.12766 
22.51064 
13.25532 
19.31915 
10.06383 
26.44681 
15.82979 
22 .. 74468 
3.00000 
9. 14894 
17ol7021 
3.25532 
6.35106 
STANDARD 
O EV I AT I ON 
j.82020 
2048753 
5005493 
3~59257 
5021162 
9.56655 
3$91550 
4020596 
3.58419 
4088612 
7 .. 07231 
5.22040 
3.3964!. 
3.69175 
2.5:J217 
o.15728 
4.50757 
1.93894 
(;.8d327 
SUM OF 
SQUARES 
19.55378 
16033391 
35.88770 
4.26512 
REG. 
COEF. 
-1.16347 
-0.18925 
-0,.28797 
-o. 72745 
0. 0 29 36 
-0.04733 
l.19447 
0.08187 
0.54800 
0.04434 
0.3gl04 
o. ll071 
-0.87612 
0.86828 
-0.01992 
-0.0-7079 
-0.17115 
-0.iJl377 
-0.01377 
I l\CREMENTS FOR I ~,I 0 E P E N D ENT VARLl'\BLES * 
* 
VARIABLE SUMS OF PROP. F VALUE * 
VAR. EACH TERM * ~O. NA ME SQUARES 
20 CLNMAK 3.39499 0.09460 4.70182 
l4 CLNPA 2.89939 0 .. 08079 t+.31088 
lo CLNPTK 1.83670 0.05118 2 .. 84539 
r CLl\HS 2.53341 0. ·J7059 4.21847 
13 CLi\MF o .. 5253'-t · O.Dllt64 0.87211 
21 CL NS I 1 .. 21762 00U3393 2.0742Y 
19 CLNMA 2.02154 0 .. 05633 3.,67404 
to CLi\HY 0~98'tll Oo02'742 L.82646 
8 CL NH SK ·o·,,oao44 · · 0"·o189'6· 1 ~27191 '• 
MEAN 
SQUARES 
1.08632 
0.58335 
F 
VALUE 
1.86220 
STD. ERROR 
OF REG .. COEF. 
0.55905 
0.05911 
0 .. 46472 
0.56437 
0.02989 
0.03151 
0.56352 
0.05311 
0.5471L 
0.04646 
0.47273 
0.17085 
0.53475 
0.54997 
0. 0 7208 
o. 17001 
o. 66358 
0.08617 
STD. ERROR· 
JF ESTIMATE 
0.84974 
0~82011 
0.80343 
0.77495 
o.77614 
0.76616 
0.74177 
0 .. 73403 
·o. 13142--
COMPUTED 
T VALUE 
-2.08116 
-3.2)190 
-Cl.61967 
-1.28895 
0.98219 
-1. 5J236 
2. 11967 
1.54153 
1.08163 
0.95433 
J. 8 2 7 2 C• 
D.64802 
-l.63837 
1.57878 
-0.27634 
-0.41641 
-0.25791 
-0.15976 
CUMULl\TIVE 
su~s OF 
SQUA~ES 
3.39499 
6.29438 
8.13109 
J:). ~645C, 
ll.18985 
l.2.40746 
14042900 
LS.413ll 
l.6';()9355 
PARTIAL 
CURR. CDEF. 
-C'.36601 
-0.51770 
-J.11631 
-(,:. 2366 7 
0.1825) 
-~1. 27313 
:J.37186 
C:.2796'~ 
0.185'1'.:/ 
0.17749 
D.15445 
~.121s:i 
-C:.29577 
C;.28S91 
-:).'.)521') 
-D.C7845 
-CJ.C'4868 
-8.'.J3CJ18 
REGR.ESSICl\S 
PiWP. V f\ R. 
= R SQ. 
c'.C946u 
' .• 1753'1 
(!. 2 2 b 5 l 
C.29716 
C1. J l lf:h: 
C.34573 
C.4CJ2')6 
v.42948 
0.44844 
F 
VALUE 
4 • 7 (, 18 i' 
4.6-1932 
4. 1g8 8 't 
4.43940 
3.71 1:>1/ 
3.52281 
3.7462M 
3.57576 
3.34252 
fv'UL f I PL-~ S,mple. 
;, 
r, /<.. 
: __ • J;, 7:: 7 2 ' ._.I 
·- • 4 l 0 '.: - -:i..~-
:, • 4 7 ':J ·7 .:,, I I 
'- • 5 4 5 1 : - • .;i C' 
{·. 5 s 8 ·' ~ ,() 7 
\. .5(;7c;~ ... cc; 
;J.6340-, 0c 
0.6?535 -.04 
C.6b966 -~i:' 
"'· 
······ -···--·9-· ·-·· 
15 
-i-e-. 
11 
lZ. 
5 
17 
b 
4-
ClNIJ -· ·· · ··· 
CLNPT 
C tNS-CK-· -- - -
CLNPD 
CLNPDK 
CLNF 
CLNSC 
CLNK 
~-
. TABLE XYJCI ' (Continued) 
- - ---{j;f5771Cf - (}.001887 
0.29022 0.00809 
t)·;, 35 4-,-g· 0. 00989 
0.30530 0.00851 
1.6174-B 0.04507 
0.08564 0.00239 
0.04824 ·0.00134 
o.06648 o.001as 
Ct Nt - ·-··---- -· ----·- 0.0-1-489. 0.00041-
PROPORTICN OF VARIANCE SPE-
CIFIED TO LIMIT VARIABLES 0° 
L27524 · 
o .. 53954 
0;,65304 
o.55458 
3.12760 
0.16127 
0.08816 
0.11192 
o.02ss2 
.. 
. -··- - •.•. c ,_ 196. 
. - - ().; 72872' . 
0.73342 
·0.73708 
o .. 74196 
!}.71914 
0.72875 
o.73971 
o.75083 
o. 7637•8 
- ' - "l 6 0 7 7 0 7 4 
l7eJ6096 
- 17.41575 
17.72106 
19.33853 
lg.!+2418 
19.47242 
19.53889 
19.55378 
'"" ··--· ··- -·-·- ··" . 
(,.46731 3.15817 0.6tl360 .0!.J. 
C.47540 2.8tl339 
.., 
.6094-i oR ·, 
u.48528 2.67133 (:.69662 .FJ 
:~ .49379 2.4762u ,; • 7'v 2 7 :1 <-'I 
{;. 5 38 8 6 2.670Y7 :::. 734C.7 D :3 
0.54125 2.43832 G.73570 .c.+ 
c.54259 2.2242C· ('. 7 3 6 61 .ii 
0.54445 2.C3875 '.). 75767 .c i 
(.:.54486 l.i:l622J '..;.7J~l5 -)-+ 
- .. _. __ -· -·-·· - .... ,....;,.·· 
-.P-ROBLEM NtJMBER- G-3-,5 · 
REPLACEMENT AND DELETfON 
-· - ~- .. • 
DEPENDENT VARIABLE IS NOW . 33 
NUMBER OF VARIABLES DELETED 23 
197 
TABLE-XXXII 
. i 
VARIABLES DELETED. o• - l 2 -3 . 4 5 6 7 8 9· 10 11 12 13 14 15 16 17 18 19 2 
. 0 21 34 35 
ANALYSIS OF VARIANCE FO~ REGRESSION 
SOL'RCE OF VARIATION O.F. SUM OF MEAN F 
DUE 
SQUARES SQUARES VALUE 
TO REGRESSICN ••.• oo••••~•• l i 10.66258 0. 96933 l • .Yt495 
DEVI AT I ON- ABOUT REGRESS ION.". - 35 25 0 22511 O·-. 72072 
TOJ AL .... 46 35.88770 
INTERCEPT (A VALUE) IS -1.03878 
VARI/ISLE MEAN STANDARD REG. STD 0 ERROR COMPUTED PARTIAL NOo NAME DEVIATION COEF. OF REG.COEF. T VALUE CORR. CQEF. 32 "RESCN 25.17021 lto 66401 -0.02142 o .. 061 71 
-0.34710 
-C.05857 28 RES DO 18.14894 3.00708 0.15945 0.09053 1.76131 '.J.28534 30 RES PR 6.027660 3.68134 0.07231 0.05571 1.29786 S.21428 
24 RE SES ·49 .;8936"2 S.31297 0.06627 o. 04602· 1.43988 0.23648 22 RESA 9.42553 7.43302 0.09307 0.05519 1.68652 0.27415 25 . RES LB 9093617 2.67358 0.06176 0.05066- 1.21924 :J.20185 
26 RESCA 8.68085 5.26311 -0.05690 0.05163 -1.10201 
-C:.l.3312 
23 RESR 15~72340· 3.89929 -0.02514 0.03616 -0.69518 
-C.1167'.) 
27 RESDY 18.74468 8.4531i 0.01559 0.03628 '0. 4296q O.J7244 
29 RESRE 22 .. 10213:- 2.66144 0.02431 o. 08177:· . . 0.29727 '.:.'·.J':>Dl8 
31 RE SST 22.21277 3.36178 -0.00770 0.04758 -O.lol92 -'.:.C273S 
DEPENDENT 
33 FACRAT 6.35106 0.88327 
COMPARE CHECK CN F INt\L COEFFTCIENT •••• ~. -0 0 0·0770 
INCREMENTS FOR I r\JDEPE N.OEN T VARIABLES 
* 
CUMULA T (VE REGRESS ro:~s 
* VARIABLE SUMS OF PROP. F VALUE * S TO. ERROR SUMS UF PR.OP.VA~·. F NO. NAME· S QUAR-ES VAR. EACH TERM * OF ESTIMATE SQl)fl.~ES = R s ,~ w. VALUE: 32 RESCN 3 .. 71269 0.10345 5 .. 19257 0.84558 3.71269 C:.l'.)345 '5 • 1':;I2 5 7 
28 RESDO 1.-59777 0.04452 2.2991·6 0.83363 -s~31846 0.147':)7 3.&2C•82· 
3o RESPR 0.80967 O.J2256 1.16959 0.83203 6.l2Cl3 (.. 17'.J54 2.94691) 
24 RE SES 0 .. 89082 0.02482 1.29566 0.82918 7.01095 L.19536 2.5tT928 
22 RESA 1 .. 63504 0.04556 2.46080 0.81513 8.64599 0.24CFJ2 2 .6f;252 
25 RES LB 0.82163 0.02289- 1.24394 0.8127t· ·9.!+-6762 G.26381 2.38899 
26 RE SCA 0.63114 0.01759 0.95447 0.81318 10.09876 C.2&14C: 2.lbl7J 
23 RESR 0.28075 0.00782 0.41823 Oe81931 ld.37951 C.28922 l.9?.282 
27 RESDY 0.20135 0.00561 0.29438 o., 827.02 10.58085 C.29483 1.71887 
29 RESRE 0.06284 0.00175 0 .. 08961 0.83739 1 C•. 64 3 6 9 0.2965fl l.'.Jl788 
31 RE SST 0 .. 01890 0.00053 .Q.02622 0 0 84895 10.66258 C.29711 1.34495 
PROPORTICN OF VARIANCE SPE-
. CIFIED TO LI~IT VARIABLES Oo 
.. ·-·-····-- ... L 
- . ·:'·. 
.:. .. 
WJLT::'c..::: S1t'lil 
"' K 
.:~:~4 ,3·.;. 
-~ • 3 '.: <+ ~- 7 .:i' 
C.4~2:,s ,O( 
,~;. 4":- l "~9· .n 
~·. 4 .,._ ~ 3 t c-
,_·_~. ~ l 3 ~ 3 
.. ' 
•, • 5 3: 't 7 ..... L 
C.5~779 
:. • 5 4 2 ,•) ·~ 
'J • 5 4 ~. :, j -
t~.'S~~=s 
PROBLEM NUMBER G3; 5 - -- TABLE XXXIII 
REP LACE ME NT AND-DELETION 7 
33 
5 
DEPENDENT VARIABLE IS NOW 
NUMBER Of VARIABLES DELETED 
VARIABLES DELETED ••• 1 2 3 34 35 
ANALYSIS OF VAR CANCE FOR 
SO LR CE OF VARIATION D.F. 
DUE TO REGRESSICNooe•••c••••• 29 17 DEVIATION l\BCUT 
VARIABLE 
NO. NAME 
32 RESCN 
7 Clf\HS 
18 CLNSCK 
14 CL NP A 
10 CLl\HY 
16 CLNPTK 
23 RESR 
28 RES DO 
22 RESA 
4 CLNL 
29 RESRE 
30 RES PR ·~ ... 
21 -CL NS I 
13 CLNMF 
9 CLND 
11 CLNPO 
12 CLNPOK 
15 CLNPT 
31 RE SST 
17 CLNSC 
19 CLl\MA 
8 CLNHSK 
25 RES LB 
'----2-0. ., CL I'\ MAK 
26 RE SCA 
. 6 C:.L N K 
24 RE SES 
27 RES DY 
5 CLNF 
DEPENDENT 
33 FACRAT 
REGRESSION ••• 
TOTAL. •• 4o 
INTERCEPT i A VALUE) IS 
MEAN 
25.17021 
4.46809 
26 .. 44681 
10.11021 
22.51064 
27.27660 
15.72340 
18 .. 14894 
9.42553 
3.25532 
22.70213 
6.27660 
25.21277 
29.27660 
19.31915 
15.82979 
22.74468 
10.06383 
22.21211 
9.14894 
15.12766 
13.25532 
9.93617 
18.-59574 
8.68085 
17.17..Q?.l 
49.89362 
18.74468 
3.00000 
6.35106 
STANDARD 
DEV I AT I ON 
4066401 
3.59257 
5 .. 22040 
2 .. 48753 
4.20596 
5.05493 
3.89929 
3.00708 
7.43302 
1.93894 
2.66144 
3.68134 
9.56655 
5.21162 
4.88612 
3.39641 
3.69175 
7.07231 
3.36178 
6.15728 
3.91550 
3 .. 58419 
2.67358 
3.82020 
5.26311 
4.50757 
5.31297 
().45311 
2. 50 21 7 
i).88327 
COMPARE CHECK ON FINAL COEFFICIENT •••••• 
REGRESSION 
SUM OF 
SQUARES 
24.60116 
l L 28 6 5 3 
35.88770 
-1.71622 
REG. 
COEF. 
0.00185 
-0.7551C 
0.23358 
-0 .. 09457 
-0.02573 
-10 02948 
-0.06028 
0 .. 1 7490 
0.13758 
0.04529 
o.-J4952 
0.20432 
-0.01004 
0.06793 
0.01785 
-1.46934 
1.47961 
1.05701 
-0.08699 
-0.31453 
o.58542 
o.56127 
0.08936 
-f)o 53545 
0 .. 02988 
Q.21263 
-O.:Jll38 
-0.00660 
0. '::iC4 70 
0.00410 
lNCREMENTS ~OR INDEPENDENT VARIABLES 
l98 
MEAN F 
SQUARES V.l\LUE 
0.84832 1 •. 27775 
0.66391 
STD. ERROR 
OF REG.COEF. 
').07777 
o.76410 
0.21798 
0.09669 
0.07323 
0.77073 
0.06114 
0.11272 
0.08890 
0.11705 
0.10218 
0.11933 
0.04210 
0.04282 
0.08000 
0.86925 
0.89847 
o.74860 
0.07371 
G.24263 
0.86761 
0.72532 
0.1C779 
0.86674 
o.os221 
0.83059 
0.05797 
0.04792 
o.09319 
COMPUTED 
T VALUE 
0.02379 
--0.98822 
1.07161 
-0.97810 
-0.35137 
-lo33572 
-D.98589 
1.55169 
1.54756 
o.38690 
0.48465 
1. 71219 
-0.23852 
1.58653 
0.22313 
-1.69035 
1.64682 
l.411LJ8 
-1. lBOH 
-1.29631 
0. 6 74 h 
o.77382 
0.829'.J2 
-0.61778 
o.36315 
c. 2 '560:J 
-O.l'-1635 
-0.13774 
O.C5044 
CUMULf:.Til/C 
Pf\RTIAL 
CURR. COEF. 
.}.8~577 
-C.2330S 
0.25155 
-J.23'.)82 
-::; • '.J-9491 
-C.3C·819 
-0.23256 
J.35222 
C.3514'.) 
(l.')9343 
:-.ll:J74 
c.33352 
-[1.J5775 
(.).35912 
G.05404-
-L.37933 
v. 3 7 .) 9 2 
::::.323':19 
-C.27519 
J.lt:l~J 
C;. 1844S 
0.1'1712 
-J. t4Rl3 
:,;.C·S774 
0. :16 l:H 
-J. ')47S7 
-C.03339 
O.:Jl223 
TABLE XX.XIII (Continued) 
VARIABLE 
ND.. NAME 
32 RESCN 
7 CL NHS 
18 CLl\SCK 
14 CLNPA 
10 CLNHY 
16 CLl\PTK 
23 RESR 
28 RESDO 
22 RESA 
4 CL l\L 
29 RESRE 
30 RES PR 
21 CLl\SI 
13 CLNMF 
9 CLND 
11 CLl\PO 
12 CLNPOK 
15 CLNPT 
31 RE SST 
17 CLf\SC 
19 CLNMA 
8 CLNHSK 
25 RESLB 
20 CLNMAK 
26 RE SCA 
6 CLNK 
24 RE SES 
27 RE SOY 
5 CL f\F 
SUMS OF PROP. F VALUE 
SQUARES VAR. EACH TERM 
3. 71269 Oo 1.0345 5o 19257 
3.01265 o.08395 4.54547 
1.87665 0.05229 2.95745 
2014377 o.~5974 3.5s120 
1.54896 0.04316 2.69180 
1.27~51 O.J3565 Z.29370 
1.40349 0.03911 2.61770 
o.77293 o.v2154 1.45858 
1.84020 0.05128 3.72127 
0.67082 0.01869 1.37011 
o.34412 0.00959 o.69693 
0.62685 0.01747 1.27967 
0.45680 0.Ll273 0.93062 
0.56235 0.01567 1.15089 
o.47099 0.01312 o.96279 
Ool8779 0.00523 0037615 
0.21111 c.00774 o.54BCO 
o.51403 0.01432 lo01463 
0.64131 0.01787 1.27845 
o.56834 o.01ss4 1.13sa2 
0.54620 0.01522 1.09860 
0.31715 O.J0884 0.62841 
o.33788 0.00942 o.66002 
0.29713 o.ooa2a o.56954 
0.10841 0.00302 0.20024 
0.04390 0.00122 0.07752 
0.02271 0.00063 0.03818 
0.01407 0.00039 0.02244 
0.00169 0.00005 0.00254 
PROPORTICN OF VtRIANCE SPE-
CIFIED TO LI~IT VARIABLES O. 
* 
* 
199 
STD. ERROR 
OF ESTIMATE 
0.84558 
0.81411 
0.79659 
0.77370 
0.75858 
G.74688 
o. 73222 
o.72796 
0.7G321 
0.69972 
0.70269 
0.6999(' 
0.10061 
(;.69901 
0.69942 
0 .. 70657 
o.71195 
0.71177 
o.1os26 
0.10644 
0.10511 
0.11041 
o.71549 
(i.72229 
0.73578 
o.1s2so 
0.11121 
0.79191 
o.81481 
SUMS OF 
SQLJA:{ES 
3.71269 
6.72534 
B.60199 
lG.74576 
12.29473 
13.':>7424 
14.97773 
15.75066 
17.59086 
18.26168 
18.60581 
19.23266 
19.S8Y46 
ZC.25181 
20.72279 
20.91058 
21.18835 
21.70238 
22.34369 
22.91204 
23.45823 
23.77538 
24.11326 
24.41039 
24.51880 
24.56270 
24058540 
24.59947 
24.S0116 
PROP.VAR. 
= R SQ. 
(J.1(145 
0.18740 
(•. 2 3 9 6'"1 
().29943 
1
." •• 34259 
c.37H24 
·~.41735 
0.43889 
('.4'.:fJlt. 
C'.5'.:1886 
u.51845 
C.53S=Jl 
u.S4S6't 
C.')~431 
0.57743 
C.1 • 5 82 6 7 
C1 • 5 9C•4 l 
\;.6']473 
·=·.b226) 
•::·.63844 
\...65366 
(..66249 
'.,. • b7191 
0.6BC'l9 
c:·.68321 
0.68443 
0.68507 
(;.68540 
(.68550 
F 
VALUE: 
s.1qz57 
5.0735'::' 
4.')186::3-
4.'-u.:.77~ 
4.2l317 
4 • \ .. ' :~. t) 6 2 
3.99U7c.; 
3.7l'J3t 
3.9')24--1 
3. 7--:..985 
3.t+2557 
3.21184 
3.C:t.55u 
2. C/b~A -i 
2.6240'1 
2.6178.:'. 
2.45894 
2.37987 
Z.3443~ 
2.2'j55~ 
2.2468;. 
2.14130 
2.C479J 
1.9496_ 
1.81159 
l.6683d 
1.53(174 
l.4~092. 
l. 27 775 
..... . - ~- . - -
_.-_:)_l 
.:-:~-~-~ 
- • :: :_ ..: '-t -,l 
.-·.-12 
- . .: .::._ '-" ~ 
- a ~ L . ( ,~, 
-· • --: - 7 :- 4 
~ - . -, 
\ .... ·-:~-(~ 
: . ::· - ~-~ ~ 
- . ·- - ' 
- • :- ... .:· -;· '-!-
_.:_:_7-;2 
_.::7"75 
s i /\it f'1-'i: 
·"' J'\ 
'3:._ 
-,'.LC 
. i>·f 
• {I 
: I 'f 
' ,_ .. i 
, C"f 
01 
,/Ii' 
11 
,3i.' 
,;i_c 
t)~ 
'- I 
. ii 
'c •f 
,C>-/-
I 
I 
~· ·-
. 
. : 
J 
l 
I 
' ~
. 1 
a,:-'.;~·-
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PROBLEM NUMBER G3t6 
REPLACEMENT AND, DELETION 
TABLE XXXDT 
1 
DEPENDENT VARIAeLE IS NOW 35 
NUMBER OF VARIABLES DELETED 2 
VARIABLES DELETED ••• 36 37 
ANALYSIS OF VARIANCE FOR REGRESSION 
SOURCE OF VARIATION 
D.F. SU,., OF MEAN 
F 
SQUARES SQUARES Vi~ LUE 
DUE TO REGRESSICN •••••••••••• 
34 31.10613 
0.91489 2.Z9603 
DEVIATION ABOUT REGRESS£0N ••• 
12 4.78157 
0.3984-6 
TOTAL··· 46 
35.8877.J 
INTERCEPT ( A VALUE) IS -23.97927 
VARIABLE MEAN 
STANDARD REG. 
STD. ERROR COMPUTED 
NO. NAME 
DEVIATION COEF. OF 
REG.COEF. T V/\LUt 
31 'EXPSV 27.97872 
8.39381 -0.02795 
·'). 04955 -0.56408 
33 EXPTP 76.61702 
12.89009 -0.00999 
0.06327 -0. 15 7 86 
19 EXPNO 5.74468 
3.17235 -0.01061 
0 .. 14712 -0.,07210 
22 EX PPR 6.27660 
3.68134 1.15097 
0.31080 3.7Cl331 
16 EXPIM 6.38298 
3.01123 -0.15137 
0.12088 -1.25221 
11 EXPES 50.46808 
5.38053 -0.15417 
0.06771 -2.27712 
27 EXPSF 23.70213 
5.81570 0.01454 
0.12491 o.59673 
23 EXPPV 15.74468 
6.53242 0.86343 
0.06894 o.g2012 
14 EXPHR 12.78723 
1.73125 -0.16902 
o.14025 -1.20514 
18 EXPMP 12•80851 
4.19958 -'). 10324 
o.os303 -1.94678 
20 EXPNU l0.59574 
4.68884 0.15690 
0.08855 1.77198 
1 EXPDY 18.74468 
8.45311 0.09948 
o.oa540 1.16436 
24 ., EXPRER 16.53191 
1.94323 Q.54703 
o.15855 3.45Gl7 
28 EXP SOR 32.40425 
4.94606 0.05578 
o.09337 0.59746 
25 EXPRGM 5.63830 
1.35816 -0.38233 
0.20589 -1.85701 
10 EXPEO 11.55319 
3.24244 -0.15506 
D.08345 -1.85812 
17 EXPLP 
36.19149 6.39170 
0. 05006 C.07839 
G.63860 
3 EX PAT 13.34043 
e.05761 -IJ.23826 
0.07158 -3.32852 
32 EXP TO 24.12766 
3.39832 1.23036 
o.36004 3.!t-1726 
4 EXPHSX 12.19149 
1.86079 -0. 19650 
0.1C516 -1.86852 
2 EXPAE 
14.80851 2.68359 
-0.06564 0.08488 
-c. 77334 
12 EXPGR 
10.34043 2.18967 
-o.32696 0.12622 
-2.?'.J033 
6 EXPDOR l0.65957 
2. 37996 0.32323 
o.1s133 1.78254 
26 EXPR? 
21. r'e166 - - 3. 01890 
-Q.04299 0.09044 
-0.41531 
15 EXPIE 
32.42553 3. 46250 
-Q.:)2655 0.08261 
-0.32142 
1 EX PAC 
15.04255 2.17653 
0. 17919 c.15496 
L 15636 
34 EX PUN 
11.38298 1.59555 
!).04579 0.13525 
0.33858 
9 EXPEM 
l0.87234 :>.52708 
o.09154 0.08654 
1.J5779 
29 EXPSP 
18.61702 3.38509 
-0.13591 o.1s126 
-0.89351 
21 EXPOR 
12.95745 2.86628 
-0.12654 0.08938 
-1.4156e 
13 EXPHC 
5.78723 j.14114 
O.G6104 G.Oe251 
0.739Hl 
5 EX POE 
2.14894 1.41389 
-o. 16641 o.19283 
-O.bS2rh 
8 EXP EC 
ll.;78723 3.77023 
o.oss28 0.09401 
(). 58767 
30 EX PS-TR 
· 12•42553 1.98631 
-0.01510 0.13568 
-0.11126 
DEPENDENT 
35 FACRAT 
6.35106 o.88327 
FINAL COEFFICIENT••••e• 
-o.01s10· · 
COMPARE CHECK CN 
PA 1HI:\l 
CORR.. COEF. 
-C.16C72 
-j.'.}4553 
-0. 02(.g l 
r.7303J 
-::-i.33996 
-C.S-+93:3 
0.16976 
0.25b72 
-'.).32858 
-(.48992 
2.4?541 
'.).31871 
~. 7::; 563 
'j.16996 
-J.47247 
-'=. 4 7 26:.} 
c.1s12=J 
-J.6928~ 
:.7C228 
-':·.4747'+ 
-C.2178>1 
-:.., • 5 ·J F SS 
c;.45755 
-J.13'.'>94-
<.·)Y23~ 
e.11664 
:.;.GY728 
~l.2'12}5 
-(,.2511)7 
-(J. 3783'.) 
J • 2 c s ~sf> 
-('.2!tl75 
:_.,.16726 
-(,. }.»211 
i{· ' 
l 
PROBLEM NUMBER G3,6 
REPLACEMENT ANO DELETION 1 
DEPENDENT VARIAeLE IS NOW 35 
NUMBER OF VARIABLES DELETED 2 
VARIABLES DELETED ••• 36 37 
TABLE XX.,'GV 
ANALYSIS OF VARIANCE FOR REGRESSION 
SOURCE OF VARIATION C. F. SUM OF 
SQUARES DUE TO REGRESSICN •••••••••••• 34 31.10613 DEVIATION ABOUT R E G R E s s r or~ • • • 12 4.78157 TOTAL ••• 46 35.8877;} 
INTERCEPT ( A VALUE) IS 
- 2 3. g 79 2 7 
VARIABLE MEAN STANDARD REG. NO. NAME DEVIATION COEF. 31 'EXPSV 27.97872 8 .. 39381 
-0.02795 33 EXPTP 76.61702 12.89009 
-0.00999 19 EXPNO 5.74468 3.17235 
-0.01061 22 EX PPR 6 .. 27660 3.68134 1.15097 16 EX PI 1-4 6.38298 3.01123 
-0.15137 11 EXPES 50.46808 S.38053 
-0.15417 27 EXP SF 23.70213 5.81570 0.07454 23 EXPPV 15.74468 6.53242 0.86343 14 EXPHR 12.78723 l.73125 
-0.16902 18 EXPMP 12.80851 4 .. 19958 
-0.10324 20 EXPNU 10.59574 4.68884 0.15690 7 EXPDY 18.74468 8.45311 0.)9948 24 EX PR ER 16.53191 1.94323 0.54703 28 EXP SOR 32.40425 4.94606 0.05578 25 EXPRGM 5.63830 L35816 
-0.38233 10 EXPEO 11.55319 3.24244 
-0.15506 17 EXPLP 36.19149 6.39170 ().<)soc 6 3 EX PAT 13.34043 i:l.05761 
-0.23826 32 EX PTO 24.12766 3.39832 1.23036 4 EXPHSX 12.19149 1.86079 
-C.19650 2 EXPAE 14.80851 2.68359 
-0.06564 12 EXPGR 10.34043 2 .. 18967 
-0.32696 6 EX POOR 10.65957 2.37996 0.32323 26 EXPRP 21. f-2'166 
- 3.01890 
-0.04299 15 EXPIE 32.42553 3.46250 
-0.)2655 1 EX PAC 15.04255 2.17653 0.17919 34 EX PUN 11. 38298 1.59555 J.04579 9 EXPEM 10.87234 '.).52708 0.)9154 29 EXPSP 18.61702 3.38509 
-0.13591 21 EXPOR 12.95745 2.86628 
-0.12654 13 EXPHC 5.78723 
.3.14114 0.06104 5 EX POE 2.14894 1.41389 
-0.16641 8 EXP EC 11.78723 3.77023 0.05528 30 EXPSTR 12.42553 1.98631 
-0.')1510 DEPENDENT 
35 FACRAT 6.35106 u.88327 
COMPARE CHECK CN FINAL COEPFICIENTa~.e~. 
-0.01510 
. 200 
1-IEA!\i F 
SQUARES Vi\ l UE 
0.91489 2. ;c96u3 
0.39846 
STD. ERROR 
'.:OMDUTED PA~TI.'\L OF REG.COEF. T V f\L Ut: CC:RR. CiJEF. 0.04955 
-0.564 1}8 -i~. 16~ 72 0.1)6327 
-0.15786 
<.')4553 0 .. L4712 
-O.C7210 
-c. Cl?(.~\ l o.31uso 3.78331 C.73')3) 0.12088 
-1.25221 -~;.339g6 0.06771 
-2.277U 
-c. =)493::: 0.12491 0.59673 0. lt-J976 0.06894 O.CJ?Ol2 G.2So72 0.14025 
-1.28514 
-D.32858 0,053('3 
-l.94678 
-(.48992 0,08855 l.77198 2.4S541 0,08540 1.16436 
:.11273 o .. 15855 3.45Gl7 :.7::;')63 0.09337 0.59746 
:'.16996 Oa20589 
-l.85701 
-::.47247 C.08345 
-1.85812 -=.4726~ 0~07839 C.6386J 
c.1s12:.t Q.07158 
-3.32852 
-2.69286 C.36004 3.4-1726 
::.7C223 0.1C516 
-1.86852 
- -:· • 4 7 4 7 lt ).08488 
-c. 77334 -:~.217~'1 0.12622 
-2.'..>)033 
-<.:HFjS G.18133 1. 78254 C.4'5755 0.09044 
-0.41531 
-0.13S'Jlt 0.08261 
-0.32142 
-·:.)Y23-1 0.15496 l.l':i636 
,_,. ,, 16 6 4 0.13525 o. 33f3Se :.,. )Y728 0.08654 1. ~!) 77':1 ~). 29 2 J) o. 15126 
-C.B9ciSl 
- c 6 ? ~~ 1 '.1 l 0.08938 
-l.4156e 
-(;. 3 7 2 3) C.08251 Ci. 73Y~l J • 2 c ~J '-) ~) 0.19283 
-G. bS 2(h _,~.2'tl13 0.09407 (J. 5f:l767 
:...ic.126 0.13S68 
-0.11120 -~.)_i,211 
TABLE XXXIV (Continued) 
INCRE~ENTS FOR INDEPENDENT VARIABLES 
F VALUE 
VARIABLE 
NO. 3l NAME 
33 EXPSV 
19 EXPTP 22 EXP"JO 
16 EX PPR 
11 EXP IM 
27 EXPES 
23 EXP SF 
14 EXPPV la EXPHR 
20 EX~MP 
7 EXP NU 
24 E XPOY 
2S EXPREK 
2S EXP SOR 
lO EXPRGM 
l7 EXPEO 
3 EXP LP 
32 EXPAT 
4 EX PTO 
2 EXPHSX 
12 EXPAE EXPGR 
EXPDOR 
EXPRP 
EX PIE 
EX PAC 
EX PUN 
EXPEM 
EXPSP 
EXPOR 
EXPHC 
EXPDE 
EXPEC 
EXPSTR 
6 
26 
15 
l 
34 
9 
29 
21 
13 
5 
8 
3Q 
SUMS OF 
SQUARES 
1.46342 
6.20665 
1.64949 
1.49131 
z.33985 
1.08369 
o.84624 
1.68332 
t.52762 
o.46552 
0.24070 
o.41826 
0.52300 
o.s1osa 
Q.91709 
0.10258 
o.50389 
o.53909 
o.97584 
a.11455 
0.05101 
Q.95950 
1.12024 
o.s2044 
o.37253 
o.46252 
o.43166 
0.23614 
8.32397 
o.44276 
j.25812 
o.1B11s 
0.13838 
0.00493 
PR op C ORTION OF V~RIANCE SPE-
lFIED TO LIMIT VARIABLES 
PkOP. 
VAR· 
o.o4078 
Q.17295 
0.04596 
0.04155 
o.J6520 
0.03020 
0.02358 
0.04691 
o.C4257 
0.01297 
0.00671 
O.Gll65 
Q.01457 
0.01423 
0.02555 
0.01958 
o.ul404 
0.01502 
0.02719 
0.01991 
0.02371 
0.02674 
0.03122 
0.01450 
0.01038 
0.01289 
o.u1203 
0.00658 
0.00903 
o.c1234 
0.00119 
0.00505 
o.C..i0386 
o.::;0014 
o. 
EACH TERM 
1.91301 
9.67809 
2.66967 
2.49773 
4.21929 
2.00189 
1.58616 
3.34485 
3.21220 
o.97330 
o.49879 
~.86336 
l.os211 
1.05833 
1.95784 
i.52531 
i.09752 
1.18153 
2.23295 
1.67600 
2.01904 
2.48297 
3.15980 
1.49988 
1.07740 
1.36061 
1.28812 
o.69330 
Q.94843 
t.32065 
o.75829 
o.s1496 
o.37584 
0.01238 
* 
* 
* 
It 
201 
STD. ERROR 
OF ESTIMATE 
0.87463 
o.ao-oaz 
o.78604 
0.11210 
o.74469 
o.73575 
o.73042 
o. 7094 l 
Q.68962 
o.68982 
0.69467 
o.69603 
Q.69519 
0.69458 
Q.68441 
o.67868 
o.67758 
o.67547 
o.66107 
Q.65295 
0.63981 
o.62164 
o.59542 
o.58906 
o.58802 
o.sa304 
o.57888 
o.58361 
o.58445 
Q.579C2 
o.58344 
o.59311 
o.6C679 
Q.63124 
CUMULt\TIVE 
SUMS OF 
SQUARES 
1.46342 
7.67JO?. 
9.31957 
10.8L88 
13.15'.)73 
14.23442 
15.J8'J66 
16.76397 
18.2916:::: 
18. 75712 
18.99782 
19.!'t1608 
19.93909 
20.44967 
21.36675 
22.86933 
22.57322 
23.11231 
24.08815 
24.80271 
25.65378 
26.61328 
27.73352 
28.25396 
28.62649 
29.08901 
29.52C67 
29.75681 
30.08078 
30.52354 
30.78166 
3C'.96281 
31.10119 
31.10613 
R F G q_ E S S I 0 !\l S 
= ~~ SQ. 
C·.C4'\7d 
~·. 2 13 7 2 
G.Z59':>G 
~-.J::-124 
C1 • 36644 
·;.39664 
C.4202~ 
C.<+6712 
c. 5.:: g 6 ') 
0.52266 
c • 5 2 -4 3 7 
:::.54102 
C·. 55561.J 
C.Sb-182 
:.59538 
::.61496 
(,.t.2~)'}::, 
C.fi44'.J2 
C.67121 
c.09112 
J.714R3 
c.74157 
C.7727Y 
0.7872~ 
o.79767 
G.tl:J56 
C:.82252' 
C.d2:flf1 
(..83819 
c.e5053 
0.85772 
', •. 36277 
:.t56663 
~·. 86 t., 7 6 
r 
V ~LU[ 
1 • ·.:., l 38 1 
5. 9b:~o 1 
5.C278S 
4.'.)C'bl'-0 
4 • 7 1~27o 
'-i.36£:5.~ 
4.~:JBl. 
4. 1638~ 
4.?7361. 
3.9<.182 
3.5729.3 
3.3398L'. 
3.1736.l. 
3.8?772 
3.(14C9b 
2.9945b 
2.89214 
2.811+2_ 
2.9:1c1 1 
2.92876 
2.9n421 
3. 1 :;04'-; 
3.4.:llL, 
3.39270 
3.31161 
3.2912~ 
?·. 26272 
3.12C:ll 
3.0366::> 
J • ...i34R/ 
2.91701 
? • 1;;_'J5 7 
z.5597= 
2 .296C<~ 
. - - l ~4 
.--=-~.-::6 
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